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BY E. PORTER FELT, ALBANY, NEW YORK. 



The antenna of the male Diplosis 
is commonly said to possess twice the 
number of segments as does that of 
the female, excluding the two basal 
segments in each sex. At least such 
has been the accepted number until 
within a few years. According to 
Kieffer,* we owe the discovery that 
these segments in the male are com- 
pound and composed of two enlarge- 
ments to Laboulb^ne, this, of course, 
doing away with the disparity in num- 
ber of antennal segments between the 
sexes. In this same paper Kieffer 
describes some novel structures found 
upon the antennae of the male, which 
he terms Jilets arqu^ and which 
perhaps may be translated as arched 
jilafnents. 

The arched filaments differ widely 
from ordinary setae, though they oc- 
cur in whorls in the same manner. 
They arise from pits in the chitine in 
much the same way as do the setae, 
but, instead of remaining single and 
tapering to a point, they divide near 
the base into two equal branches which 
diverge to the middle of their length 
where they recurve, sharply as a rule, 
and turn to unite with the base of the 
adjoining filaments in the whorl (Fig. 

*BuU. ttances Soc. mtomd. Fr., 1895, p. CXCIL 



i). Thus by means of the anasto- 
mosises these arched filaments, which 
from their designation one would 
expect to be free from each other, are 
in reality continuous and form a looped 
thread around the segment with 
anchoring branches at regular intervals. 
This structure is well brought out in a 
preparation of the male antennae of 
Diplosis Pyrivora Riley. In this in- 
stance a number of the arched filaments 
accidentally became loosened from 
their attachments, but the anastomo- 
sises, where each arch is joined to the 
base of the next, remained unbroken 
and distinct. In this preparation the 
components of some of the arches may 
be seen diverging at very various 
angles — another strong fact in favor 
of their being no connecting membrane. 
The whorls of arched filaments occur 
on both enlargements of the antennal 
segments ; in some species one on the 
basal and two on the medial enlarge- 
ment. The ordinary setae occur in 
whorls in close proximity to the arched 
filaments, though usually nearer the 
base of the segment, unless there be 
two sets of filaments on one enlarge- 
ment. The arched filaments have a 
uniform diameter throughout their 
course, though the anchoring branches 
are a little stouter; but there is no 
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indicatiojti hi tapering as in the setae. 
Th^ar<JliVcmiaments are frequently as 
HlongnSTtlie setae, and in some instances 
; \l\ Idifger ; their length appears to be 
'•. ' governed by the same conditions which 
determine that of the setae. In Di- 
plosis cucumeris Lintn. the arched 
filaments on the dorsal side of the 
antennae are prolonged to nearly twice 
the length of a segment, while on the 
other sides they are less than half 
that length ; the setae exhibit the 
same variation in length. In Diplosis 
setigera Lintn. and D. fyrivora 
there is no such dorsal elongation of 
the setae and the same is true of the 
arched filaments ; they are about 
equally developed. The outlines 
described by the arched filaments are 
quite variable ; they may be short with 
a broadly rounded apex or they may be 
excessively elongated and with a quite 
acute apex, or thej^ may be more fanciful 
and describe a spatulate form. All of 
these variations may be seen in D, 
cucumeris. 

Dr. Enzio Reuter in a paper on 
*• Zwei neue Cecidomyinen "* ques- 
tions the accuracy of the description of 
the arched filaments given by Kiefler 
and claims that they are but thickened 
borders of membranous lamellae or 
processes, and in his figures so 
represents them. If the figures are 
accurate, it is quite safe to conclude 
that Dr. Reuter was looking at very 
different structures from those described 



by Kieffer; he has certainly failed to 
represent the peculiar origin of the 
arched filaments, though he has appar- 
ently figured the pits from which they 
arise. In a later paper M. Kieffer and 
M. Janet f have given in detail reasons 
why these structures cannot be regarded 
as the thickened borders of lamellae. 
They found it was impossible to de- 
monstrate the presence of a membrane 
by histological methods ; no trace of 
a connecting line between the bases 
of adjoining filaments could be seen ; 
the arched filaments changed their form 
with great facility and in one instance a 
seta was observed to pass through a 
loop formed by a filament, which would 
be unlikely to occur if a membrane 
existed. 

In the latter article referred to above, 
M. Janet has figured in detail the pecu- 
liar insertion of the arched filaments and 
he presents a theory of how they are 
developed. In short he suggests that 
they may have arisen as hypodermic 
lamellae and that the edges may have 
become thickened and chilinized while 
the inner membranous portion gradu- 
ally shrank from the outlining edges 
and disappeared. He holds the opin- 
ion that the chitinization of the thick- 
ened edges and shrinking of the 
membrane at the apical portions of the 
lamellae would, in all probability, begin 
before they had attained their full length. 
This is perhaps as good a theory as can 
be advanced and agrees closely with the 



'^ Acta Sac. pro fauna et flora fgnnica, xi, No. 8, 1895, 
pp. 11-12. 



\ Bull, des siances Soc. entomot. Fr., 1896, pp. 37, 
183-185. 
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facts, but it seems as though if true, 
there should be remnants of the 
membrane observable in some of the 
species. The insertion of the arched 
filaments being so similar to that of 
setae renders this theory not easy to 
accept, though no better one can be 
advanced. It is worthy of note in this 
connection that M. Kieffer has described 
some small hyaline lamellae on the fe- 
male antennae of the genus Monardia.* 
At this time it may also be well to 
call attention to certain structures in 
the female antennae of at least one 
species of Diplosis that appear to have 
been undescribed. On the enlarged 
portion of the segment there is, as in 
the male, a number of large setae and 
the whole of the enlargement is thickly 
clothed with a very short, minute pu- 
bescence. In the female of Diplosis 
setigera Lintn. this pubescence is 
absent along several longitudinal lines 
which extend from the basal third of 
the enlargement to near its apex ; at 
the basal third these lines join a trans- 
verse line of similar character, and at 
the apex they are continued as diverg- 
ing oblique lines over the edges of the 
segment. These lines are studded with 
large, transparent spots which in out- 
line show themselves to be tubercles. 
They are disposed along these cleared 
lines at regular intervals, and some are 
K>und scattered irregularly beside the 
longitudinal lines. In spite of the few 

* loc. cit.f cccxix, 1895. 



irregular ones, the others give a marked 
appearance to the segment ; it would 
seem as though these tubercles must be 
some special sense organ. Similar 
tubercles are found in D, pyrivora^ 
but they are larger and exhibit but 
traces of the regularity of arrangement 
seen in D, setigera^ while nothing of 
the kind occurs in D. cucumeris^ at 
least with such striking distinctness, 
and it is doubtful if they are present. 
It may be that they are nothing more 
than the pellucid spots seen on other 
antennae which in D, setigera have 
reached an extraordinary degree of 
development and have been disposed 
with more than usual regularity. 

The structures described above are 
illustrated in the figures of plate i, 
which have been reproduced from the 
eleventh Report of the New York 
State Entomologist. Figure i repre- 
sents the arrangement of setae (5), and 
arched filaments (a) in the male of 
Diplosis setigera. In figure 4, the 
same structures are shown on a segment 
of Diplosis cucumeris : a^ b represent 
the basal portions of the much elongated 
dorsal setae of the two bulbs ; c, d^ the 
basal portions of the similarly elongated 
dorsal arched filaments ; ^, f^ g^ the 
shorter arched filaments of the three 
whorls. Figure 2 represents the pecu- 
liar arrangement of structures on the 
antennal segment of the female of D, 
setigera ; two of which are shown in 
outline aty^y. There is no figure 3. 
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NOTES ON NEW ENGLAND ACRIDIDAE.— IN. OEDIPODINAE— I. 



BY ALBERT P. MORSE, WELLESLKY, MASS. 



This group of locusts has been ably 
monographed at a comparatively recent 
date by Saussure in his Prodromus and 
its sequel.* A key to the genera is 
given in each, the latter being the more 
complete. 

He divides the entire group into three 
legions — Oedipodites, Thrincites, Ere- 
mobites — according to the presence or 
absence of the apical spur on the exter- 
nal margin of the hind tibiae, and the 
position of the ocelli. All of our species 
belong to the first group, lacking the 
spine and having the ocelli placed near 
the eyes. 

This group he divides, w^ith one ex- 
ception, into two series according to the 
width of the space between the lobes of 
the metasternum. To the first series, 
having this space relatively narrow, be- 
long Arphia, Chortophaga, Encoptolo- 
phus, and three genera not represented 
in New England ; to the other scries, 
with the space relatively wide, belong 
all the remaining genera, about 60 in 
number, which are classified chiefly 
with reference to the form of the head 
and pronotum and texture of the tegmi- 
na. For further details, and for an ex- 
planation of the characters used in sys- 
tematic treatment, nomenclature of 
venation, etc., the student should con- 
sult this admirable work. 

♦ Prodromus Oedipodiorum Insectorum ex online Or- 
thopterorum. — Mim. soc. phys. et d'hist. nat. d. Genive, 
xxviii, No. 9 (1884); Additamenta ad Prodromum Oedipo- 
diorum, ibid. XXX, No. I (1888). In French and I^tin. 



In the following paper I have treated 
the genera in the order of the systematic 
arrangement as given by Saussure, but 
in the key to species I have made use of 
many characters of little or no systema- 
tic importance, preferring to use those 
which will enable the novice to deter- 
mine specimens with the most ease 
and accuracy. The technical terms 
found in the key will be readily com- 
prehended, in case of doubt, by a glance 
at the plate. 

To the Oedipodinae belong all of the 
New England locusts having bright- 
colored wings, a fact which, taken in 
connection with their moderate or larsre 
size, causes them to be rather conspic- 
uous objects in flight. Not all of our 
species are thus decorated, but by far 
the larger number — twelve oijt of fif- 
teen — the remaining three having them 
either pellucid or faintly clouded. It 
is worthy of notice in this connection 
that the latter occur in greater abun- 
dance of individuals than their more 
conspicuous relatives, and that they 
frequent fields with an abundance of 
grass rather than places where the 
herbage is sparse, which seem more 
attractive to many of the others They 
are also much less shy and active tha«i 
the bright-winged ones, which are the 
wariest and most difticult to capture of 
all our locusts. 

In the brightly-colored wings the 
color may be mainly black, yellow or 
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red, yellow tints predominating. It is in 
no sense protective and bears no rela- 
tion to the environment, but is probably 
of value in the mating of the sexes. It 
may vary much in the same species, 
but the sexes are simlHr. This varia- 
tion is partly due, no doubt, to age ; for 
newly matured individuals of a yellow 
winged species have the disk very pale, 
even dull white in color. In some 
species (e. g., Psinidia fenestra! ts) 
individuals show all shades of color 
from dull white through yellow and 
orange to vermilion red. This varia- 
tion may be found in the same locality 
or the orange and red examples may be 
lacking. In Hippiscus tuberculatus^ 
whose wings are normally red, yellow- 
winged examples are very rare. 

Prof. Bruner has sought to connect 
this difference of wing-color with the 
relative humidity of different localities, 
stating that the red coloration seemed 
to be most prevalent in moist regions 
(Science, 1893, p. 133). This, how- 
ever, has been questioned (ibid., p. 
245). In New England I have found 
red-winged examples of Ps. fenestralis 
most common in the warmest parts of 
the district and suspect that the greater 
intensity of coloration is due in part to 
higher temperature. This is appar- 
ently true also oi Arphia xanthoptera 
which is entirely yellow-winged here 
but in the Central States is frequently 
orange-winged. The yellow-winged 
examples of H. tuberculatus above re- 
ferred to are probably to be regarded as 
cases of reversion, most species of the 
genus being yellow-winged. 

The Oedipodinae are noticeable not 



only from their size and gaily colored 
wings but quite as much from the rat- 
tling noise which the males of many 
species produce in flight. The female 
also, in some cases, makes it in less 
degree. Stridulation is produced not 
only at this time, however, but also 
when at rest, as in the Tryxalinae, by 
rubbing the hind thighs against the 
wing-covers, the intercalary vein of 
which is in most cases toothed or 
roughened. This subject I have treated 
more fully in a recent paper (Journ. 
N. Y. ent. soc, iv, 16-20, Mar. 1896). 

Owing, doubtless, to the conspicuous 
character of the locusts of this group 
the majority of our species were first 
described at an early date from material 
received from this country by European 
entomologists. Consequently I have 
been unable to examine the types, and 
have used the current names (based 
upon Scudtier's determinations) except 
in the genus Spharagemon, in which I 
have followed my recent Revision 
(Psyche, 1895, Oct.). 

The works cited under bibliography, 
unless otherwise noted, are the same as 
in Parts I and II* with the addition of 
Saussure's Prodromus. 

Owing to their alertness most of the 
locusts of this group can be secured 
only by marking down (/. tf., taking 
note of the exact spot where they 
alight), approaching carefully, and 
capturing them by a rapid sweep of the 
net while they are on the ground or 



• These are in brief • Beutenmiiller,— Orth. N. Y. ; Coin- 
stock, — Introd.; Fernald, — Orth. N. E. ; Morse, — List; 
Scudder, — Materials ; Smith, — Orth. Me., Orth. Coan. ; 
Thomas, — Synop. Acrid. N. A. 
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when they rise. Ch, viridifasciata^ 
E, soi didus^ and C fellucida are ex- 
ceptions to this and may generally be 
readily obtained by the usual method of 
sweeping, only an occasional specimen 
of the other species being secured in 
this manner. The larger part of the 
specimens in my collection, about 2000 
in number, have been taken personally, 
and I have met in the field all of the 
species treated with the exception of 
Hippiscus rugosus. 



Correlated with their active aerial 
habits is the uniformly well-developed 
condition of the flight-organs; not a 
solitary example with abortive wings is 
known to me of the New England 
species of this subfamily, — a peculiarity 
in which it presents a marked contrast 
to the others. Consequently, as being 
of but relatively slight interest I have 
omitted from the measurements here 
given the extent of the tegmina beyond 
the hind femora. 



DESCRIPTION OF THE BOT-FLY OF THE COTTON-TAIL 
RABBIT IN NEW MEXICO, CUTEREBRA LEPUSCULI N. SP. 

BY C. ir. TYLER TOWNSEND. LAS CRUCES, N. M. 



Upon examination of Mr. E. E. 
Austen's two papers on Cuterebra, 
in the May and August, 1895, num- 
bers of the Annals and Magazine of 
Natural History, and a re-examination 
of my material from cotton tails and 
jack-rabbits, two points become very 
evident. One is that the species, which 
I have so far referred to C. fontinella 
Clark, is a new species ; and the otiier 
is that the bots taken from jack-rabbits, 
which I referred to Dermatobia, belong 
to the new genus Bogeria of Austen. 
For my previous papers, the reader is 
referred to Psyche, vol 6, pp. 29S-300; 
and Insect Life, vol. 5, pp. 317-320. 
My certainty in determining my speci- 
mens as C fontinella rested on the 
general agreement of Clark's descrip- 
tion, the similar host habit, the not 
too greatly removed locality of Clark's 
species, and the fact that but little 
reliance can be placed in many cases 



on the measurements of the old authors 
when given in lines. But since Mr. 
Austen, with the necessary material 
and plates at his command, has deter- 
mined C fontinella Clark beyond 
doubt to be a much smaller and very 
different species from my own, it be- 
comes evident that my conclusion was 
wrong. The following description is 
that drawn from my two bred speci- 
mens described in Insect Life. These 
specimens are now in the collection of 
the University of Kansas. 

Cuterebra lepusculi n. sp. 

Cut. fontinella Towns. Ins. Life, v, 319 
(nee. Clark and Austen.) 

J. Length of body, 20.5 mm. to 21 mm.; 
width of abdomen, 9 mm. to 9.5 mm. ; width 
of thorax, 9 mm. or a little more; width of 
head, 8 mm to 8.25 mm.; length of wing, 
16 mm. to 16.25 miri' Front about seven-six- 
teenths width of head at vertex, grayish- 
black, scantily grayish-hairy, with two 
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whitish triangular markings on anterior e^^e- 
margin, the lower one elongate and extended 
in a line nearly to base of antennae; these 
leave two larger transverse glabrous shining 
black areas. Antennae and arista gra^rish. 
Facial depression silvery, base with blackish 
lower border, the black of the latter descend- 
ing in one specimen in a median line on the 
closely approximated and soldei*ed facial 
ridges. Whole of sides of face, cheeks, oral 
region, in fact all of head' below antennae, 
covered with a yellowish-white bloom and 
clothed with whitish hairs, the oral region 
especially hairy; two small black spots on 
cheeks, one next lower margin of eye, and 
the other well removed therefrom toward 
oral slit. Dorsum of thorax and scutellum 
grayish-black, short and finely black-hairy. 
Whole under surface of thorax, with sides 
of thorax, both above, below, and anterior to 
wing bases, and continued completely around 
edge of scutellum, thickly yellowish-white- 
hairy; three black spots on side of thorax, 
the upper one hairy. Abdomen black, with 
a bluish or purplish luster, rather thickly 
clothed with short and fine black hairs ; 
inferior lateral edges with regions of grayish 
bloom containing blackibh spots, in one 
specimen continued faintly on sides of abdo- 
men in places. Restoring the color of the 
abdomen with chloroform shows this gray- 
ish bloom, with the circular black spots, 
to extend in both specimens upon sides of 
abdomen and dorsum of last two segments, 
and even in places on dorsum of second seg- 
ment. Legs blackish, inferior surface with 
more or less of a grayish bloom, especially 
on femora and tibiae. Wings, tegulne, and 
alulets fuscous or smoky, the alulets very 
prominently approximated to sides of scu- 
tellum when wings are closed over abdomen. 
Described from two specimens bred from 
larvae taken, Oct. 15, from Lepus artemisia 
Bach., near Dofia Ana, New Mexico, the 
adults having appeared about the first of 
May following. 



My description of the larva in Psyche 
should be slightly changed. The so- 
called "short horny spurs" are better 
characterized as " spur-like plates," as 
I later described them in Ins. Life (1. 
c, 320). Mr. Austen is quite correct 
in calling them " imbricated scales." 
The length of the fully grown larva 
is greater than given in Psyche. Alive 
they measure as long as 30 mm., by 
14 mm. wide; dead and coiitracted 
in alcohol, they measure as long as 26 
mm., by 16J mm. wide. 

The larva I described in Psyche as a 
Derma tobia is doubtless to be referred 
to Bogeria. The spines are arranged 
in zones, as described by Austen, 
though my specimens are little more 
than half grown and show the spines 
inuch less conspicuously. Thev are 
directed backward, are hardly curved, 
and are confined to a little less than 
anterior half of segment. I can see 
no smaller spines on posterior margin 
of segment, but the small bluntly-coni- 
cal tubercles of rest of surface show in- 
distinctly in places. The latter are 
what caused me to fall into the error 
of describing the segments as sparsely 
covered with short spines, since I mis- 
took the indistinct tubercles for very 
small spines just appearing. This mis- 
take is easily made in young or half 
grown larvae. 

Mr. Austen's species, Bogeria pr in- 
ceps^ I have little doubt infests the jack- 
rabbit {^Lepus callotis Wagler) in 
Sonora. It is very likely the same as 
the New Mexico species. 
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SOME FACrS IN THE LIFE HISTORY OF HYPOPTA BERT- 

HOLDI GROTE. 

BY J. J. RIVERS, SANTA MONICA, CAL. 



The color of the larva when about 
half an inch long, is yellowisli white ; 
but as it increases in size the tone of 
color becomes warmer until at its full 
growth it assumes a beautiful carnelian 
red heightened by an enamelled surface. 

The exact larval changes are not 
easily observed, because this, like 
other species of endophagous larvae, 
will not yield to the prying methods of 
the lepidopterist ; a second disturbance 
ends the life of the larva. Cossus 
llgniperda of Europe will endure bar- 
barous treatment, but this Californian 
prefers death rather than submit to mo- 
lestation. Its food consists of the fibre 
of the main stem and larger roots of the 
lilac flowered lupin which grows on the 
hills of the Coast Range. The duration 
of life in the larval state is undetermined, 
but the occurrence of larvae of several 
ages in the same shrub would imply 
that its period of growth must extend 
beyond one year. 

The fully grown larva leaves the 
food plant and wanders a long distance 
before burrowing. It descends into 
the ground a foot or more where it 
forms a cocoon by weaving together 
granules of sand or any other material 
within reach and pupates and reaches 
maturity in five or six weeks. 

The pupa may be said to be active, 
as it appears at the surface of the 
ground, head projecting, just before the 
moth emerges. The moth does not 



entirely leave the pupa case and climb 
some friendly twig to give support, 
while the wings are unfolding, but the 
anal portion of the abdomen is still 
retained in the gaping pupa case. 
While tiie wings are growing the body 
of the moth is nearly vertical, the pupa 
case being its base. Then the wings 
unfold outwards and upwards back to 
back, describing a high angle. When 
the growth is completed and the wings 
are hardened, they drop deflexed, the 
moth withdraws entirely from the pupa 
case and crawls a short distance upon 
the sui-face of the ground where it re- 
mains until the shadow of the descend- 
ing sun reminds it of the approach of 
the period of its activity. 

DESCRIPTION OF THE LARVA OF 
HYPOPTA BERTHOLDI. 

Mr. J, J. RiVRRS has sent me some exam- 
ples of the larva of this cossid, the first larva 
of this genus found in America. Head 
small, partly retracted; clypeus small, taper- 
ing above, corrugated as are also the lower 
sides of the lobes ; jaws and labrum large ; an- 
tennae rather short; red. the most of the ex- 
posed corrugated part dark brown. Body flat- 
tened, especially ventrally, smooth, shining 
red. Each dorsal segment has a single trans- 
verse grove, laterally two longitudinal ridges. 
Thoracic feet small, pointed ; abdominal ones 
very short, practically absent, the crotchets 
distinct, arranged in two long parallel trans- 
verse rows. Joint 13 is small and in place 
of feet there is a black hardened area 
Above on the suranal flap a large black, 
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recurved, horn-like spine, stout and thick. 
Cervical shield reduced to a small, scarcely 
cornified, concolorous area. Spiracles cir- 
cular, rather large. Setae very fine and 
obscure, the tubercles reduced to obliter- 
ation; i and ii nearly in line, iii above 
the spiracle, three or four smaller secondary 
setae scattered over the lateral area; iv and 
V on the upper subventral ridge in line, 
rather remote ; vi on the lower ridge; vii of 
two or three very small setae close to the 
crotchets of the foot. Length of larva about 
35 mm. Harrison G, Dyar. 

NOTE ON EGGS OF STAGMOMANTIS 

CAROLINA. 

The eggs of this insect are enclosed in 
cells in the ootheca, the walls of which 
consist of a tough, almost horny, secretion. 
To reach the eggs by mechanical means, one 
has to tear these walls down, and when these 
are removed there still remains, outside the 
egg-membrane itself, which is exceedingly 
delicate, transparent and glistening, a par- 
tially transparent membrane of great tenuity 
like an investing tunic of desiccated froth. 

The ootheca, according to Glover, are 
deposited on branches of trees in the autumn. 
They hatch in May of the following year, 
and leave a skin protruding from the egg, 
half as long as the hatched larva; each cell 
of the ootheca is hexagonal in transverse 
section and has an elastic neck at summit. 
A large mass sent me by the late B. D. 
Walsh measured 23 mm. in length, 10 mm. 
in breadth, and 6 mm. in height; there is an 
empty chamber on each side and an empty 
space at the summit, apparently for the 
better protection of the eggs. Cut across 
the middle, it was seen that there were nine 
lines of eggs, the central one upright, those 
at the sides inclined toward it; the outside 
row contained 20 eggs, so that there were 
probably 150 eggs in the whole mass. 

The eggs are about 3.25 mm. long and 
0.75 mm. in diameter, and in midwinter 



were partially developed, just about as far 
advanced as was observed for the same 
season in Chloealtis conspersa^ or perhaps 
slightly less advanced. In this stage the 
eyes of the embryo are distinctly marked 
by discolored spots and the facets may be 
observed, though they are very indistinctly 
margined; no sharp angles can be seen, the 
facets being as much circular as polygonal; 
at the same time, the limits of the eye are 
vague, the facets merging imperceptibly into 
the other cellular matter; this eye spot lies 
not far from the middle of the Q^%. There 
seems to be little further advance until 
shortly before hatching. 

Samuel H. Scudder, 

LEUCANIA UNIPUNCTA. 

Early last summer there appeared at 
Little 3oar*s Head, New Hampshire, swarms 
of moths, which, one night, covered the ceil- 
ing of the little building used as a post 
office, and in several instances so covered the 
walls and ceilings of sleeping-rooms in some 
of the houses, that the rooms could not be 
occupied until the moths had been cleared 
out. In at least one case the rooms had to be 
fumigated with sulphur, and the dead moths 
swept up and carried away. 

Some fishermen told of a great cloud of 
the moths over their boat out on the sea. 

No entomologist being at hand, specimens 
were sent to Cambridge, and word came 
back — *' Look out for next year! They are 
army-worm moths.*' 

In most cases no one could tell how the 
moths entered the houses, for doors and win- 
dows were well fitted with wire screens. 

Ill Brookline, Mass, the larvae have been 
verv abundant this autumn, not marching, 
but appearing at night, cutworm fashion. 

Blue jays, golden-winged woodpeckers, and 
'* chickadees" have found them out, and may 
be seen searching the ground for them, — the 
first time I" have seen chickadees on the 
ground. CaroltHe G. Souh, 

Nov. 17, 1896. 
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PROCEEDINGS OF THE CLUB. 

8 May, 1896. The i92d meeting was held at 
156 Bratlle St., Mr. J. \V. Folsom in the chair. 

Dr. Seitaro Goto was elected a member. 

Mr. S. H. Scudder stated that on April 13 
he had seen a pair of Euvanessa antiofa in 
coitu, and had kept the female alive until 
May 8 when it died. Ample opportunity 
had been given it for laying, without result, 
although examination after death showed 
the eggs to be well-developed. 



Mr. J. W. Folsom said that recently, while 
collecting at Waverly, Mass., he took two 
aquatic species of Smynthurus. He stated 
that he had seen them apparently in coitu; 
his observations confirmed Reuter's descrip- 
tion of their peculiar manner of copula- 
tion. 

Mr. Scudder showed his collection of 
Mantidae and remarked briefly upon some of 
our species. 
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IMAGINAL DISCS IN INSECTS. 



BY HBNRY S. PRATT, PH. D., HAVERPORD COLLEGE, PA. 
[Annual address of the retiring president of the Cambridge Entomological Club, 8 January, 1897I. 



Among insects which have a complete 
metamorphosis the organization of the 
larva is in general similar to that of the 
adult or imago, but the larva always 
lacks certain organs which the imago 
possesses. The larval beetle or butter- 
fly lacks wings, the larval bee has 
neither wings nor legs which is also true 
of the larval gnat, while the larval fly 
has neither legs, wings nor head ; and 
in each case the imago possesses these 
organs. As we ascend the scale of 
development from the less highly to the 
more highly specialized insects having 
complete metamorphosis, we find a 
constantly increasing sum of differences 
between the larval and the imasrinal 
forms, and a correspondingly increas- 
ing number of organs which are pos- 
sessed by the imago and not by the 
larva. This drawing apart is due, on 
the one hand, to the higher specialization 
of the imago and its consequent further 
departure from the ancestral stage of its 
ontogeny represented or suggested by 
the larva, but also largely to the retro- 
gpressive development of the larva itself. 
In the highest insects, where the imago 
is a highly specialized animal capable 
of living only in a certain restricted 
environment, the larva is perhaps as 



highly specialized as is the imago : 
its environment is as sharply restricted 
and its structure departs as far from 
the phyletic type or stage it represents 
as is the case with the imago. 

In the coleoptera, to consider first 
one of the less highly specialized groups 
of holometabolic insects, the environ- 
ments of the larva and of the imago are 
usually quite similar, or perhaps they 
are exactly the same ; the organs of the 
two forms are correspondingly similar, 
and the transformations which must be 
accomplished on the body of the larva 
to produce the imago are but slight. 
The imago differs from the larva prin- 
cipally ill that it has acquired wings, 
elytra, compound eyes, and external re- 
productive organs, but all the larval 
organs with the exception of the mid- 
gut become imaginal ones without great 
change. The midgut in all holometabo- 
lic insects undergoes a complete trans- 
formation during the metamorphosis.* 

In the lepidoptera, to come to a 
somewhat more highly specialized 
group, the larval and imaginal environ- 
ments are apparently widely different 



• Kowalevsky, A. Beitrage xur Kenntnis der nachem- 
bryonalen Entwtcklung der Musciden. Zeit. f. wias. Zool. 
45; 3. »887. p. 565. 
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from each other. But, after all, both 
larva and imago live on vegetable food, 
and more than this, in the higher mem- 
bers of the group at least, on very nearly 
the same kind of vegetable food, the 
leaves and flowers of phanerogamous 
plants. The lar\'a eats and lives among 
the green leaves, while the imago finds 
its nourishment in the flowers which are 
modified leaves. So that we shall not 
be surprised if we find that the transfor- 
mations which result in the production 
of the butterfly from the caterpillar are 
not as great as the apparently great dif- 
ference between the two forms might 
suggest. As is the case with the 
coleoptera, the imago acquires wings, 
compound eyes, and external reproduc- 
tive organs, and all the larval organs 
with the exception of the midgut pass 
directly into the imaginal organs, al- 
though some of them are highly modi- 
fied in the process ; but there is no 
complete making over, no general his- 
tolysis. 

In the hymenoptera the larva and 
imago live in general on the same kind 
of food. But the conditions of colon- 
ial and family life which prevail among 
the higher members of the order have 
resulted in a marked retrogressive de- 
velopment on the part of the larva, so 
that it is very different structurally, from 
the imago. Not having to find its own 
food, to protect itself, or to escape from 
enemies, it has lost its extremities. In 
the nematoceran diptera other conditions 
have produced similar results, and we 
also find apodous larvae. The transfor- 
mations, novv, which the pupae of these 



insects must undergo to become imagin- 
es are much gpreater than is the case in 
the coleoptera or lepidoptera. Not only 
must wings be acquired during the 
metamorphosis but legs as well, and the 
larval organs require a much greater 
modification before they can ser\'e as 
imaginal organs. But yet no complete 
making over, no general histolysis * 
takes place. 

When we come to the brachyceran 
diptera, the most highly specialized in- 
sects in my opinion, we find the great- 
est structural diflferences between the 
lar\'a and the imago to be met among 
insects. The environment of the larva 
is as a rule totally different from that of 
the imago, and the larval structure 
correspondingly different from the imag- 
inal. The larva, too, has undergone an 
extensive retrogressive development. 
In the case of the nematocera, as I have 
just said, the larva is without legs, but 
in the brachycera the retrog^*ession has 
gone much further and the larva has 
neither legs nor head. There are also 
great internal differences. In the meta- 
morphosis, consequently, a very differ- 
ent animal must come out of the pupa- 
rium than went into it. The imago 
must acquire not only external repro- 
ductive organs, compound eyes, wings, 
legs, and a head, none of which the 
larva possessed, but also internal organs 
very different from those of the larva. 
A complete making over accompanied 
by general histolysis is the result. 



* Ganin, M. The post embryonic development of insects. 
/Russian) Warsaw 1876. Reviewed in Zeit. f. Wiss. Z00I. 
»8Bd. 1877 ; p. 386. 
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A dissection of an old larva or a young 
pupa of either of the insect orders 
above mentioned would show that these 
new organs which the insect is to ac- 
quire during its metamorphosis are 
really already present, not as fully 
formed organs, however, but in the form 
of rudiments or anlagen. In the body 
cavity of the caterpillar, for instance, 
buried beneath the dorsal meso- and 
metathoracic integument are two pairs 
of small disc-like islands of cells. These 
remain unfunctional and inactive dur- 
ing the caterpillar's lifetime although 
growing constantly, but during its meta- 
morphosis they develop into the two pairs 
of wings of the butterfly.* Similar cell- 
islands are present in the larval coleop- 
teron.f The larval hymenopteron also 
possesses them f ; while beneath its 
ventral thoracic integument are three 
other pairs of cell-islands whose fate it is 
to furnish the imaginal legs. In the 
nematocera, also, ventral and dorsal 
pairs of cell-islands are present in the 
larva, as the observations of Weismann 
on Corethra % first showed. This classic 
investigation demonstrated the presence 
of three dorsal pairs of cell-islands as 
well as three ventral pairs. They are sit- 
uated in the body cavity of the larva just 
beneath the integument, a dorsal and a 
ventral pair in the prothorax, destined 
to form the pupal spiracles and the 



^SwammerdaiD. Bibel der Natur. Leipzig i752,p. 3. Pan- 
crithu. Bdtr. z. Kennt. d. Fliigelentw. b. d. Insecten. 
Konigsberg. 1884. 

t Ganin. I. c p. 387. 

I Wdtmann. Die Metamorphose von Corethra plumicor- 
iii». Zeit. f. wiM. Zool. 16 Bd. 1866. p. 45- 



imaginal prothoracic legs, respectively ; 
a dorsal and a ventral pair in the meso- 
thorax, destined to form the wings and 
the mesothoracic legs ; and a dorsal and 
a ventral pair in the metathorax, des- 
tined to form the balancers and the 
metathoracic legs. 

In the brachycera Weismann § was 
again the first to prove the existence of 
these cell-islands. It was in 1S64 that 
he published in his account of the post- 
embryonic development of the muscids 
the first correct and extended observa- 
tions on these peculiar cell-islands in any 
insect. He called them imaginal discs. 
He showed that in Musca six pairs are 
present in the larval thorax, not near 
the surface as in Corethra, but in the cen- 
ter of the lana, and that their fate is 
exactly the same as in Corethra. In 
addition to these thoracic imaginal discs 
he described two large cephalic discs 
situated in the forward portion of the 
thorax and connected with the lan'al 
pharynx, the fate of which is to form 
the imaginal head. Weismann also 
showed II that but a small portion of the 
larval body passes directly into the im- 
aginal body, but that most of it under- 
goes disintegration so that the diflerent 
tissues entirely lose their identity, after 
which the imaginal body is built up from 
the imaginal discs. To this process, the 
entire significance of which was not, 
however, understood until later, he gave 
the name histolysis. 



§ Weismann, A. Die nachembryonale Entwick. d. Musci- 
den nach Beob. an Musca vom. a. Sarcaphoga camaria. 
Zett. f. wiss. Zool. 14 Bd. Heft 3. 1864. p. 221. 

II 1. c. p. 322 and 326. 
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These observations of Weismanii 
opened a new field of investigation in 
the development of insects. This has 
been entered by several eminent inves- 
tigators of whom Ganin, Kttnckel d*Her- 
culais, Viallanes, Kowalevsky, and Van 
Rees have been the most successful. 
Ganin * in 1876 demonstrated the pres- 
ence of many other imaginal discs than 
those which Weismann described. 
Weismann supposed that the hypoder- 
mis of the larval abdomen went di- 
rectly with some modifications to form 
that of the imago. Ganin showed, now, 
that in the hypodermis of each of the 
eight abdominal segments are four cell- 
islands, two dorsal and two ventral, 
which resemble in every respect the 
tissue of the imaginal discs ; that they 
are in fact imaginal discs and are des- 
tined to form the starting points for the 
growth of the imaginal abdominal hyp- 
odermis. Ganin also discovered similar 
discs in the epithelium of the midgut 
whose fate it is to form, in the same 
way, the imaginal midgut, and also 
the important fact that each imaginal 
disc in the larva is made up of two 
kinds of embryonic tissue, ectoderm 
and mesoderm or mesenchym. In 
1875 Ktlnckel d*Herculais f found in 
the last abdominal segment two pairs 
of imaginal discs of the external geni- 
tal organs. In 18S3 Metschnikoft' % 



• 1. c. p. 386. 

t KUnckel d' Herculais. Recherches ?ur Korganisation et 
le d^veloppement des Volucellcs. Paris, 1875, p, 149. 

X Metschnikoff. Untersuchung uber intraccellulare Ver- 
dauung bei Wirbellosentieren. Arb. a. d. Zool. Inst. z. 
Wien. 5 Bd. 1883. p. 141. 



published the first of his epoch-mak- 
ing observations on the destruction of 
tissues in certain invertebrates by leu- 
cocytes or as he called them phagocytes. 
He discussed Ganin's paper and espe- 
cially his statement that during the 
histolysis of the pupal muscid the larval 
organs are destroyed by amoeboid mes- 
oderm cells. These cells he suggests 
are none other than phagocytes. In 
1884 Van Rees § and in 1885 Kowalev- 
sky II proved the correctness of this posi- 
tion ; they showed that the process of 
histolysis is the tearing down and diges- 
tion of the functional larval tissues by 
phagocytes and the building up of imag- 
inal tissues from imaginal discs. 

In 1888 Van Rees IT published his ex- 
tensive paper on the post-embryonic de- 
velopment of muscids, and completed 
our knowledge of this phenomenon. 
He showed that when the muscidian 
larva has entered upon the pupal stage, 
histolysis is inaugurated by the destruc- 
tion of the larval muscles, they becom- 
ing unfunctional directly after pupation 
and a natural prey to the phagocytes. 
Soon the thoracic hypodermis and the 
inner organs are attacked, and at the 
same time the imaginal discs begin to 
grow and widen out to supply the place 
of the tissues which are being destroyed. 
The continuity of the hypodermis and 

% Van Rees. Over intra-cellulaire spijsverteering en over 
de beteckenb der witte bloedlichanipjes. Maandblad voor 
Naturwetenschappen. Jaarg. ii, 1884. 

II Kowalevsky. Beitrage z. nachembryonale Entwirklung 
d. Musciden. Zool. Anz. 8 Bd. 1885, p. 98. 

? Van Rees. Bettnlge z. Kenntniss d. inneren Meta- 
morphose V. Musca vomitoria. Zool. Jahrb. Abth. f. Anat. 
u. Ontog, 3. Bd. 1888, p. I. 
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of most of the internal organs is thus 
not at any time broken. As these pro- 
cesses go on, the two large head imag- 
inal discs, which form two irregularly 
shaped sacks extending as diverticula 
from the dorsal wall of the pharynx 
back to the brain, begin to pass forward 
dragging the brain with them. Their 
anterior ends bend and pass ventrad 
embracing the pharynx between them. 
At the same time their communications 
with the pharynx enlarge and their 
lumena fuse more completely with the 
pharyngial lumen. These communica- 
tions now continue to enlarge ; they 
fuse into one single median opening 
which, ever increasing in size, travels 
from the anterior end of the pharynx 
posteriad, obliterating the dorsal phar- 
yngial wall in its course. Finally the 
lumena of the discs and that of the 
pharynx become completely merged 
and form together a single continuous 
space, and the walls of the discs and of 
the pharynx form a single continuous 
vesicle. This is the head-vesicle of 
Weismann * and Van Rees t which is 
destined to become the imaginal head. 
On its anterior ventral surface epithelial 
thickenings appear which are destined to 
form the imaginal antennae and mouth 
parts, while at its posterior end are 
thickenings which are to become the 
compound eyes and which are still in 
contact with the brain. The head- 
vesicle remains buried within the pupal 
thorax until near the end of the pupal 



period when it evaginatcs and forms the 
imaginal head. This evagination has 
been observed by Weismann X to be the 
consequence of the pressure of blood 
which at the right moment rushes from 
the abdomen into the thorax and pushes 
the head-vesicle forward. 

The metamorphosis of the thorax goes 
on simultaneously with the formation of 
the head-vesicle. In proportion as the 
larval hypodermis disappears under the 
attacks of the phagocytes, as I have 
already mentioned, the edges of the 
imaginal discs grow and take its place, 
forming the imaginal hypodermis. 
As we have seen, there are six pairs of 
these discs, three dorsal and three 
ventral, and they are in the center of 
the larva. Each disc is, however, con- 
nected with that portion of the hypo- 
dermis of the segment to which it 
genetically belongs and where it is des- 
tined to appear as an extremity, by a 
very fine, hollow chord. This chord, 
now, begins to shorten and its lumen to 
enlarge. The disc is thus brought 
nearer the surface and, as it advances, it 
increases in size. The lumen of the 
chord then opens through the hypoder- 
mis to the outside, and finally becomes 
so wide and the chord itself so short 
that the disc is brought through the 
hypodermis to the outside. The hol- 
low chord has of course been obliterated 
by this process and the edges of the 
proximal end of the disc brought into 
direct connection with the hypodermis. 
The disc has bv this time assumed its 



•1. c. p. 258. 
1 1. c. p. 44. 
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position as an extremity. It is an ap- 
pendage of the body wall ; it has become 
irregularly cylindrical in shape and pos- 
sesses a number of constrictions and 
folds, which in the case of the ventral 
discs are equivalent to the joints of the 
future leg. The proximal edges of the 
discs, those in contact with the larval 
hypodermis, grow and extend them- 
selves and take the place of larval hy- 
podermis in proportion as this is de- 
stroyed by phagocytes. 

The metamorphosis of the abdomen 
is retarded and does not begin until tliat 
of the head and thorax is well advanced. 
Then in each abdominal segment the 
two ventral and four dorsal discs (Van 
Rees found two additional dorsal discs 
in each segment) begin to grow and take 
the place of the disappearing lar\-al hy- 
podermis. 

Kowalevsky * discovered that the discs 
of the last segment do not take part in 
the formation of hypodermis, but of the 
endgut with the rectal glands,. and that 
they are situated in the vicinity of the 
lai-val anus. The metamorphosis of the 
larval internal organs was correctly re- 
ported first by Kowalevsky t in the year 
preceding the publication of Van Rees' 
paper. All of these organs are de- 
stroyed by phagocytes except the 
central nervous system, the heart, the 
reproductive organs, and three pairs of 
thoracic muscles. These with the excep- 
tion of the reproductive organs remain 



* Kowalevsky. Beitrilge z. Kenntniss d. nachembry- 
onalen Entwicklung d. Musdden. I Hieil. Zeit. f. Wiss. 
Zool. 45 Bd. 1887, p. 557. 

1 1. c. p. 54a. 



active, functional organs during the 
pupal period and are not attacked by 
phagocytes, but pass directly into the 
imago without great change and be- 
come imaginal organs. The organs 
destroyed are reconstructed from imag- 
inal discs in a way similar to that 
already described. 

The only paper dealing with imagi- 
nal discs which has appeared since 
Van Rees* is one of my own published 
in 1893.I: It contains a description of 
the larva of Melophagus ovinus, a pupi- 
parous dipter. 

The pupipars are cyclorrhaphic bra- 
chycera and very closely allied to the 
muscids, so that we may expect to find 
the same imaginal discs in their lar\'ae 
as in the muscids. And we do, in fact, 
find in general similar conditions, but 
there are several interesting differences. 
The larva is apodous and acephalous 
like the muscidian, but in many respects 
it is much less highly specialized ; 
it seems, in fact, as if it might 
represent the ancestral stage in dip- 
teran phylogeny at which the muscids 
are beginning to draw away from 
their relatives, to occupy a position be- 
tween Corethra and Musca. In the 
position of the thoracic discs, for in- 
stance, it closely resembles Corethra. 
We find these discs just beneath the 
integument in two very regular rows 
and not in the center of the larva as in 
Musca. The accompanying wood cut 
represents dorsal and ventral frontal 

X Pratt. BeitrSge z. fCenntnis d. Pupiparen. Die Lar\'e 
von Melophagus ovinus. Archiv f. Naturgeschichte. Bd. 
59, i8q3, p. 151. 
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sections through the anterior end of an 
old larva showing the position of the 
thoracic discs. The dorsal prothoracic 




Fig. I. /I • ventral frontal section ; B, dorsal frontal sec- 
tion ; a, anterior-pole ; Pr^ Mts and Afet, pro-, meso-, and 
netathoracic imaginal discs ; b, body wall. 

pair arise during the larval period and 
are not embryonic organs as are all the 
others (Van Rees noticed the same 
fact about the corresponding muscidian 
discs). They are invaginations of the 
larval hypodermis and have external 
openings which do not close, and their 
inner surface is lined with a delicate 
cuticula which is a continuation of the 
external cuticula of the larva. These 
discs are rudimentar}' organs and do 
not develop into any pupal or imaginal 
organs. In structure the meso- and 
metatthoracic discs stand exactly mid- 
way between the same discs in Corethra 
and in Musca. In Corethra * all the 
thoracic discs are of larval origin, aris- 





Fig. 2. Z>, imaginal disc 
in Corethra ; H^ hypoder- 
mit ; C, cuticula. 



Fig. 3. Z>, imaginal disc 
in Melophagus; H, hy- 
podermis ; C, cuticula ; /', 
parapodial membrane. 



ing as they do after the last larval moult, 
and each one is a double fold of the 
hypodermis, of wliich it remains a part 
as Fig. 2 shows. In Melophagus, on 
the other hand, each of these discs 
arises in the embryo, as is also the case 
in Musca ; it is also a double fold of the 
hypodermis but becomes constricted oft' 
from it as is shown in Fig. 3. Van 
Rees* t has called that portion of the 
invaginated hypodermis which encloses 
the disc proper, the parapodial mem- 
brane (P. Figs. 3 and 4), and the space 
it encloses, the parapodial space. In 
Muscat, now, the disc not only becomes 
constricted off* from the hypodermis but 
suffers removal to the center of the larva 
as is shown diagramatically in Fig. 4, and 
the parapodial membrane lengthens to 
form the hollow chord which connects it 




* Wetsmann, Corethra. 1. c. p. 7K. 



Fig. 4. Z>, imaginal disc in Musca ; H, hypodermis ; C, 
cuticula ; /', parapodial membrane ; CA, chord. 

with its old position at the hypodermis. 
The fate of the thoracic discs in Melo- 
phagus is exactly the same as in Corethra 
or in Musca. 

In the cephalic discs, now, we find 
the conditions similar to those in Musca, 
but even more complicated. Instead of 
a single pair of head-discs we find two 
pairs, one dorsal and one ventral. The 
dorsal pair corresponds to the muscidian 

tl. c. p. 24. 

|Van Rees. 1. c. p. 23. 
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head-discs in every respect; they are 
destined to form the dorsal and lateral 
portions of the imaginal head together 
with the compound eyes. The ventral 
head-discs have no counterpart in 
Musca. In the embryo, as we shall see in 
a moment, they appear as a single median 
thickening, but in the young larva they 
have become paired diverticula of the 
ventral pharyngial wall ; and at the bot- 
tom of each diverticulum there arises a 
projection. These diverticula soon fuse 
in the median line and the wall between 
them gradually disappears. In the old 
larva, consequently, the ventral discs 
appear as a single ventral diverticulum 
of the pharynx at the bottom of which 
a pair of long projections extend toward 
the wide opening. The fate of these 
discs is to form the ventral portion of 
the head, the paired projections forming 
the anlage of the proboscis. 

The formation of the head-vesicle pro- 
ceeds in a way similar to that in Musca. 
The ventral disc fuses early at its lateral 
edges with the dorsal pair. The com- 
munications between both ventral and 
dorsal discs and the pharynx rapidly 
widen (in the old larva they have already 
become very large), and soon the 
discs and pharynx form together a 
single vesicle, which is the head-vesicle. 

The imaginal discs of the abdomen 
in Melophagus are exactly the same as 
the corresponding ones in Musca. 

1 shall now speak of the origin and 
early development of imaginal discs. 
But little has been published on this 
subject and nothing, so far as I know, 
on the origin of muscidian discs. 



Weismann* showed in 1866 that in 
Corethra, that is, in the nematocera, the 
thoracic discs arise as ectodermic infold- 
ings after the last larval moult, and just 
before pupation (Fig. 3). This is 
rather surprising, as we should expect 
these discs, as they represent extremi- 
ties, to appear in an early embryonic 
period when the extremities usually 
arise in insects. In Musca, Weismannf 
did in fact find that the imaginal discs 
arise in the embryo, but their genesis 
was not observed by him, and, as he 
found them invariably attached to a tra- 
chea or a nerve, he made the mistake of 
supposing that they take their origin in 
the epithelial coverings of these organs. 
This method of growth was, however, 
early discredited by Ktlnckel d'Hcrcu- 
laist who, in 1875, found the chord con- 
necting the thoracic discs with the hypo- 
dermis, and rightly concluded that they 
have an ectodermic origin. Balfour§ 
also, in his text book, declared that the 
thoracic and cephalic discs must be de- 
rivatives of the ectoderm in Musca as 
they had been proved to be in Corethra. 
Dewitzll in 1878 confirmed d'Herculais* 
obsei^vation of the chord connecting the 
disc with the hypodermis, and Van 
Rees some years later in his paper al- 
ready quotedlF showed that this chord is 

^Weismann. Die Metamorphose v. Corethra etc. p. 78. 

tWeismann. Die nachembry. Entw. v.d. Musdden, etc., 
p. 223. 

tl. c. p. 146. 

$Baliour. Comparative Embryology, vol. I, p. 423. 

llDewitz. Beitriige z. Kenntnis d. postembry. GUed- 
massen b. d. Insecten. Zeit. f. wiss. Zool. Bd. 30. 
Sup. p. 95. 
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hollow, that its lumen is a continuation 
of the parapodial space, as shown in Fig. 
4, and that both lumen and parapodial 
cavity are lined by a fine cuticula. He 
asserts that this discovery is anatomi- 
cal proof that the chord, the parapodial 
membrane, and the disc itself are all parts 
of a single invagination of the embryonic 
ectoderm. Grabcr,* however, in 1889, 
supported by certain observations on 
Calliphora, a muscid, asserts that the 
beginnings of both the thoracic and 
cephalic imaginal discs are not ec- 
todermic invaginations, but ectodermic 
thickenings towards the inside, fol- 
lowed by delaminations. 

There exists in fact at the present 
time no embryological evidence on the 
origin and first stages of development 
of the thoracic and cephalic imaginal 
discs in the brachyceran diptera, al- 
though all the later writers except 
Graber, supported by the fact of their 
undoubted ectodermic origin in the 
larva of Corethra, and also by the ana- 
tomical evidence adduced by Van Rees, 
are of the opinion that they arise as in- 
vaginations of the embryonic ectoderm. 

I have been for some time studying 
the embryonic development of Melo- 
phagus ovinus, and, although the study is 
not yet completed, I am able to give a 
detailed account of the origin and early 
history of the imaginal discs in this in- 
sect. Melophagus is a cyclorrhaphic 
brachyceran. Leuckartf early showed 

* Graber. Vergl. Stud, uber d. Embry. d. Insecten. 
DenVs. Acad. Wiss. z. Wien. Bd. 56. p. 306. 

t Leuckart. Die Fortpflanzung u. Entwick. d. Pupiparen, 
1850 



the striking similarity of its larval 
and pupal forms, and of the pupipars 
in general, to those of the muscids ;- in 
an earlier portion of this paper, I have 
emphasized the same fact ; MUggenburgt 
has described the mouthparts of almost 
all the pupipars and homologised 
them with the parts of the fly's proboscis ; 
Brauer§ considers the pupipars de- 
generate flies. The relationship between 
the pupipars and the muscids is 
undoubtedly a very close one, and obser- 
vations on the former must be conclusive 
in determining the method of origin of 
imaginal discs in the latter, as well as in 
all the higher dipters. 

In Melophagus the cephalic and thor- 
acic imaginal discs iirst appear as local 
thickenings followed by invagination of 
the embryonic ectoderm. The cephalic 
discs make their appearance first, and 
very early in the ontogeny of the insect. 
The ventral plate, as in other dipters, 
is not confined to the ventral side of 
the embryo, but it encircles the anterior 
end and covers the anterior third of 
the dorsal side, as is shown in Fig. 5. 
The stomatodeum appears as an ecto- 
dermic depression on the dorsal side 
at some distance from the anterior end 
(S, Fig. 5), the proctodeum as a cor- 
responding depression on the dorsal 
side, slightly distant from the poste- 
rior end (P, Fig. 5). These are not, 
however, the permanent positions of 



X Miiggenburg. Der Rlistel d. Diptera pupipara. 
Archiv f. Naturgeschiciite. Jahrg. 58, i8«^, p. 287. 

§ Brauer. Systemat-zool. Studien. 91 Bd. d. Sitzungsbr. 
d. Kais. Acad. d. Win. lat Abt. 18S5, P- 405- 
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tliese organs. They gradually migrate 
towards the two poles of the ^Z^ and 
finally attain positions slightly ventral 




Fig. 5. Embryo Melophagus, side Tie w ; a, anterior end : 
l\ Tentral nde; S, stomatodeam ; P^ proctodeum; VP, 
rentral plate ; 7*, tracheal inva|^tions ; Hy head-fold. 

to the anterior and posterior poles 
respectively. Long before the stom- 
atodeum has attained its definitive 
position, however, there appear before 
and behind it crescentic, ectodermal 
thickenings which partly encircle it as 
shown in Fig. 6. These are the begin- 




Fig. 6. Anterior end of embryo, dorsal view; /^, heatd- 
fold; S, Rtomatodeum: VD, ventral disc; DD, dorsal 

dlKS. 

nings of the cephalic imaginal discs, 
which, it will be seen, appear very 
early in the ontogeny of the insect. 



while, in fact, the intestinal tract, the 
tracheal, and nervous systems aVe in 
their first anlagen. The crescentic thick- 
ening^, now, are three in number, a 
pair just behind (D D, Fig. 6) and a 
single median one just before(VD, Fig. 
6) the stomatodeum. The latter thick- 
ening is destined to form the ventral 
cephalic disc : the fate of the pair, on 
the other hand, is to form the dorsal 
discs, those homologous with the ceph- 
alic discs of Musca. At the posterior side 
of each of the latter thickenings, now, an 
invagination begins to appear which 
finally becomes a deep pocket. Each 
pocket early shows an intimate connec- 
tion with a supra-oesophageal ganglion, 
the latter abutting the posterior side 
of the pocket, but having no structural 
union with it. During the formation 
of these pockets, however, the stoma- 
todeum, together with the dorsal and 
ventral discs, has been continuing its 
migration towards the anterior end of 
the embryo, and the formation of the 
intestine and closure of the back of 
the embryo have been going rapidly 
forward. Finally, when the mouth has 
arrived at its definitive position at the 
anterior pole of the embryo, the dorsal 
pockets have come to occupy a position 
on the dorsal side of the embryo just 
above it, and the back is entirely closed. 
The openings of the pockets have by 
this time moved to the mid-dorsal line 
and merged into a single median open- 
ing. In Fig. 7, DD represents this 
common opening. The proximal or 
upper portions of the pockets have also 
fused, but their distal ends are still free 
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from each other and each still abuts 
a supra -oesophageal ganglion. As to 
the median ectotlermic thickening in 
Fig. 6 (VD) which is destined to form 



bdon invcJurnn of bcad^ M. moulb; /.igUiliK: fD. 

the ventral cephalic disc, it migrates for- 
ward with the stomatodeum, sulferingat 
the same time a slight invagination, 
and finally takes a position immediate- 
ly below the mouth (V D, Fig. 7). 
The relation of the other organs of 
the anterior portion of the embrjo to 
the discs, is well shown in Fig. 7. 
Just dorsad of the mouth jmd between 
it and the median portion of the dorsal 
discs is seen a musculiir projection 
(MuB.) whose later history willbe found 
to be interesting. 

A vciy important change now takes 
place in the development of the animal, 
namely, the involution of the embry- 
onic head. An cctodermic fold starts 
just posteriad of the discs, both dorsal 
and ventral, and grows rapidly forward 
towards and over the mouth. The 
mouth, with the ventral disc just ventrad 
of it and the muscidar projection and 
dorsal discs just dorsad of it, is rolled in 
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bj' this process. A new mouth is formed 
(M, Fig. 8) and just back of it 
'is a new portion of the intestinal tract 
(P, Fig. 8) . This is the so-called phar- 
ynx of Weismann and Van Rees, de- 
scribed by them in the lan'a ofMusca. 
Just back of the pharynx is the oesopha- 
gus and the old mouth, dorsad of which 
is the muscular projection (Mus. Fig. 




Fig' G, Sigiital Kctjon of embrTQ juuifieriDvolutioa of 
head; M, mouth; P. phuyu; OD, ilonal iShi; I'D, 
•cnlra] dlK 1 /.ioicitinci Mm, inuKle ptofKllnn i I'.vtn- 
tnl side ; D, doml >ide. 

8). This projection becomes in the 
larva the most active organ tn the ani- 
mal. It is a sucking tongue and by its 
regular pulse-like contractions causes a 
flow of the milk-like secretion, which 
is present in the uterus and forms 
the food of the larva, into the mouth.' 
Connected with the dorsal wall of the 
pharynx is the fused median portion 
of the dorsal discs (DD, Fig. 8) which 
in Fig. 7 opened to the outsiideof the 
embryo. The distal portions of the discs 
represent diverticula which extend back 
to the supra-oesophageal ganglin. On 
the ventral side of^he ph.-irynx is the 
ventral disc (VD, Fig. 8) which shows 
a slight invagination and which is des- 
tined to undergo considerable changes 
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before it reaches its final form.* The 
forward end of the animal does not 
change materially, now. from the con-, 
dition we find represented in Fig. 8 
during the remainder of the embrj-onic 
and the entire lar\'al p>eriod. Early in 
the pupal period, however, the dorsal 
and ventral discs unite to form the head 
vesicle, as explained in a previous 
portion of this paper, which becomes 
the imaginal head. 

So much for the origin and embryonic 
history of the cephalic imaginal discs. 
The thoracic discs (with the exception of 
the dorsal prothoracic which arise in 
the larva) do not make their appearance 
until the time of the involution of the 
head. This is late in the embrvonic life 
and at a period when its organization 
and the formation of the head discs are 
completed. The thoracic discs arise, 
like the cephalic, as ectodermic thicken- 
ings. A jlorso- ventral section to one 
side of the median line of the same em- 
bryo of which Fig. 8 represents a sagit- 
tal section, is shown in Fig. 9. The 




Fig. 9. Dorso-ventrad section of anterior end of embryo ; 
Pro^ Mes, and Met, ventral pro-, meso-, and metathoradc 
discs ; Afes. D, dorsal mesothoracic disc : H^ head-disc ; /, 
>ntestine ; />, dorsal side ; F, ventral side. 

• Pratt. 1. c. p. 188. 



three ventral ectodermal thickenings 
are the beginnings of the ventral pro- 
meso- and metathoracic imaginal discs 
on one side of the embryo. The dorsal 
thickening is the beginning of the dorsal 
mesothoracic disc. The dorsal metatho- 
racic disc does not appear in this section. 
All these discs begin very soon to invag- 
inate« the ventral prothoracic begin- 
ning first, then the mesothoracic, and 
finally the metathoracic taking its turn. 
The invagination begins in each disc at 
its posterior border as is shown in the 
ventral metathoracic disc in Fig. 10 ; 
then the anterior border sinks in as is 
shown in the mesothoracic disc in Fig. 
10 ; finally the entire disc sinks beneath 
the surface as is shown in the prothor- 
acic disc in Fig. 10; then the ecto- 





Fig. 10. Pro, Mts, and Met, 
ventral pro-, meso-. and meta- 
thoracic discs, showing ban- 
ning of invagination. 



Fig. II. Disc with invag- 
ination completed. 



derm closes over it as is shown in 
Fig. II, at which stage it is com- 
parable to the thoracic discs in Coretlira 
as represented in Fig. 2. The 
disc now becomes separated from 
the ectoderm, the thickened middle 
portion sinks in and forms the disc 



Febniary 1897.] 



PSrCHE. 



21 



proper, the real anlage of the extremity, 
while the portion at the side becomes 
the parapodial membrane, and the disc 
is formed as we find it throughout the 
larval period (Fig. 3). 

As to the discs of the internal organs 
and of the abdominal hypodermis, I 
have not observed them in the embryo 
and think it is probable they appear first 
in the larva. 

Before closing I wish to dwell for a 
moment on one or two theoretical ques- 
tions which naturally present them- 
selves. In the first place, why is it that 
in the brachyceran dipters the phago- 
cytes, that is the blood corpuscles, 
during the metamorphosis do not attack 
all the larval tissues indescriminatelv 
instead of being selective in their oper- 
ations. We find that in the histolysis 
certain organs only, such as the larval 
hypodermis, intestine, muscles, etc., are 
attacked and destroyed while others, 
such as the imaginal discs, the heart, 
central nervous system, reproductive 
glands, and even some of the muscles are 
left intact. Kowalev8k\* seeks to an- 
swer this question. He says the reason is 
the same as that which accounts for the 
fact, first observed by Metschnikofl^,f 
that certain virulent bacteria, as the 
form which is the cause of Anthrax, are 
not attacked by leucocytes, while the 
same form in Pasteur's vaccine for An- 
thrax, which has been weakened and 
robbed to a certain extent of its virulent 
power, is attacked and consumed. With 



•Ic. p. 555- 

t Metadinikoff. Archiv f. pathol. Anat. Bd. 97, p. 512. 



the beginning of the pupal stage in 
Musca the larval tissues, being no longer 
active, functional tissues, become weak 
and degenerate and are attacked and de- 
stroyed by the amoeboid blood cor- 
puscles of the pupa, as are the non-vini- 
lent bacteria of the vaccine bv the leu- 
cocytes. The imaginal discs, on the 
other hand, which are a fresh, young 
tissue, whose cells are rapidly proliferat- 
ing, are immune, as are also the viru- 
lent bacteria. Kowalevsky also says 
that perhaps the tissue of the imaginal 
discs also secretes some substance which 
renders it secure against the attacks of 
phagocytes as do the virulent Bacteria. 
Van ReesJ says that the phagocytes do, 
as a matter of fact, attack all the larval 
organs indiscriminately, but that the 
active metabolism of the cells of the 
imaginal discs preserves them from 
these attacks. He thinks Kowalevsky is 
probably right in supposing that the 
discs render themselves immune by 
some poisonous secretion. 

It seems to me that the supposition of 
a protecting secretion is hardly neces- 
sary to account for the phenomenon, 
and it certainly would not account for 
the preservation of those functional lar- 
val tissues which are not destroyed. 
As soon as the larval life is over, in those 
organs and tissues which then become 
functionless and inactive, a healthv 
metabolism would cease, and they would 
begin to exhibit signs of weakness and 
degeneracy. In this condition they 
would be an easy prey to phagocytes or 
disintegrating influences of any soit. 

X 1. c. p. 120. 
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Weak or functionless organs in any ani- 
mal are peculiarly susceptable to dis- 
ease. Healthy organs may be exposed 
to the same influences without danger. 
In the same way the imaginal discs, in 
which there is an exceedingly active 
metabolism, and all the larval organs 
which remain functional during the 
metamorphosis or during a greater part 
of it are immune from the attacks of the 
phagocytes. The heart in the muscids 
continues to beat, as Ktlnckel d'Hercu- 
lais has observed, during the entire per- 
iod of the metamorphosis with the ex- 
ception of a day or two in the latter 
half of it. The nervous system must 
continue functional during the entire 
time. The three pairs of thoracic 
muscles which pass intact from the lar- 
va to the imago are probably employed 
in respiration during the metamorphosis. 
The reproductive glands are, like the 
imaginal discs, rapidly growing organs. 
It would be interesting to know exactly 
to what extent the blood corpuscles in 
the other orders of insects besides the 
brachyceran dipters become phagocytes 
during the metamorphosis, and why 
histolysis is so much more extensive 
here than elsewhere. The answer 
would undoubtedly be in accord with 
what I have just said above. The bra- 
chycera are the most highly specialized 
insects ; the structural differences be- 
tween the laiA'a and imago are the most 
profound; their metamorphosis is the 
the most complete ; but two or three 
of the functional, larval organs remain 
functional during the metamorphosis; 
amoeboid blood corpuscles in the form 



of phagocytes consume the rest, sparing, 
however, also the imaginal discs from 
which the imaginal organs are built up. 
Among the other holometabolic insects, 
on the other hand, many or most of the 
larval organs remain functional during 
the metamorphosis, hence there is but 
little histolysis. But the larval intes- 
tine would always necessarily become 
unfunctional, and, as we have seen, 
Kowalevsky is of the opinion that the 
larval midgut in all holometabolic insects 
contains imaginal discs and undergoes 
degeneration during the metamorphosis. 
It is interesting to note that each of 
the three thoracic and eight abdominal 
segments which make up the larval 
body in the brachyceran dipters has 
two pairs of imaginal discs, a dorsal 
and a ventral pair. Thus there is a 
double row of discs extending the length 
of the body on the dorsal side and an- 
other on the ventral side of the larva. 
This is seen especially well in Melo* 
phagus where the thoracic discs are near 
the surface and not in the center of the 
larva as thev are in Musca ; the thoracic 
discs are here in straight rows with the 
abdominal ones. The question now 
presents itself, — are the thoracic and 
abdominal discs homodynamous organs. 
The different discs furnish very differ- 
ent imaginal organs ; legs, wings, pupal 
spiracles, balancers, and hypodermis 
grow from the thoracic, and hypoder- 
mis, rectal glands, and perhaps external 
sexual organs from the abdominal discs j 
but yet they are all similar to each other 
in several very important respects. 
In the first place the method of ori- 
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gin is exactly the same in all. They 
all arise as ectodermal thickenings 
either in the embryo or in the larva ; 
and further, the position of each pair 
whether dorsal or ventral, in each seg- 
ment whether thoracic or abdominal, 
is the same as that of every other pair. 
The thoracic thickenings, it is true, 
develop further and become folds or 
pockets of the ectoderm because they 
must furnish the legs and wings of the 
imago, while the abdominal discs do not 
develop into pockets, with the exception 
of those of the external sexual organs*. 
Then again the thoracic and abdominal 
discs are alike in that they all help to 
form the imaginal hypodermis. 

It seems to me that the ventral thor- 
acic and abdominal discs at least, are 
homodynamous organs. There can be 
no doubt that the ventral discs of the 
different thoracic segments are homo- 
dynamous among themselves, likewise 
the ventral discs of the different abdom- 
inal segments among themselves. The 
ventral thoracic discs, too, are undoubt- 
edly homologous to the thoracic extrem- 
ities of the other insects; and I think 
tiiere can be no doubt that the ventral 
abdominal discs are homologous to the 
rudimentary extremities which appear 
in the embryos of all other insects, but 
not in the brachyceran dipters. But 
the thoracic and the embryonic abdom- 
inal extremities in other insects are 
undoubtedly homodynamous organs, 
therefore, the ventral thoracic and ab- 
dominal imaginal discs in the brachycera 

• Pratt. 1. c. p. 197. 



are also homodynamous organs, as 
things which are equal to the same 
thing are equal to each other. In the 
thorax these organs furnish the legs and 
the ventral half of the imaginal hypo- 
dermis, in the abdomen they furnish 
only the hypodermis, there being no 
legs. The two pairs of discs which 
furnish the external sexual organs are, 
I think, the ventral discs of the absent 
ninth and tenth abdominal segments. 

When we consider the dorsal discs 
we find the matter is much more diffi- 
cult. We cannot prove that the dorsal 
thoracic and the dorsal abdominal discs 
are homodynamous in the same way, 
because the dorsal abdominal surface 
of the insect has no extremities and no 
rudiments of any at any time. But I 
think, although reasoning from analogy 
is very unsafe in such matters, it is at 
least very probable that the same homo- 
dynamy exists on the dorsal side as on 
the ventral side of the insect. The dor- 
sal discs have exactly the same appear- 
ance on the thorax and abdomen as the 
ventral discs, and the same method of 
origin, and if these facts go for anything 
there can be no doubt of the homodv- 
namy. 

If, now, this is really the case, what 
is its significance? The ventral discs, 
thoracic and abdominal, are homolog- 
ous to extremities. The dorsal thoracic 
discs are homologous to wings. If they 
and the dorsal abdominal discs are 
homodynamous organs, are the latter 
homologous to wings, too? Such an 
assumption is of course impossible, 
but it is not impossible that there 
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existed in some previous phyletic 
stage, paired rows of external, seg- 
mental organs running down the back 
of the insect from one end to the 
other, just as the legs at one phyletic 
period extended the entire length of the 
ventral surface, and still do in the very 
lowest insects, and further, that on the 
thorax these organs developed finally, in 
the evolution of insects, into wings. 
Tracheal gills might represent such or- 
gans. And the fact that the dorsal 
prothoracic discs in Musca and the 
nematocera develop into the pupal 
spiracles lends great weight to this 
notion as these, like the tracheal gills, 
are respiratory organs. The well 
known theory of Gegenbaur and Lub- 
bock, tracing the origin of wings in 
insects to tracheal gills, seems thus to 
obtain a new support. 

Another matter which seems worth 
mentioning is that in different holomet- 
abolic insects, the extremities or the 
thoracic and abdominal imaginal discs 
(when such are present) may appear at 
very different times in the ontogeny. 
In some insects these appeaV early, and 
in some late, in the embryonic develop- 
ment, in some early, and in some 



DIAPHEROMERA FEMORATA. 

I FIND among my notes the following ob- 
servations on this insect in captivity. 

The general color of the female is brown, 
marked by streaks and dots of a lighter 
brown or shaded darker at the sides of the 
body and at each joint. The face is orange, 
the antennae and palpi brown. The legs 
have a greyish green tinge and are lighter 



late, in the larval development. For 
instance, in the lower orders of 
holometabolic insects, as in those having 
incomplete metamorphosis, the anlagen 
of the extremities appear very early in 
the embryo. In Melophagus the tho- 
racic discs, homologous organs, appear 
rather late in the embryo, while the 
abdominal discs appear probably early 
in the larval period. In Corethra the 
imaginal discs, also homologous to 
extremities, delay their appearance un- 
til just before pupation. Thus the 
epigenetic period in insects, when new 
organs are forming, does not end with 
the birth of the larva from the ^^^^ but 
extends over the larval and even over 
the pupal period. The embryonic 
development of the insect really does not 
end until the imago bursts from fhe 
puparium, the embryonic, larval, and 
pupal periods being essentially identical. 
The principal significance of the pupal 
period and the metamorphosis is that 
it is the time when the larval characters 
which were adopted for use during a 
period of free life in the midst of the 
development, and which would be 
valueless to the imago, are corrected 
or abandoned. 



than the body, but darker at the ends of the 
joints. The fore legs are always different in 
color from the others being brown above and 
dull yellow below and when stretched for- 
ward beside the appressed antennae (which 
just surpass them), as is always the case 
at rest, they make the insect appear a third 
longer than it is. They eat the edge of a 
leaf, usually straddling it with their legs and 
in an hour will devour a piece an inch long 
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bj a third of an inch wide; the heavier 
veins of the oak are avoided. They are ex- 
ceedingly slow in movement. One re- 
mained almost motionless for four or five 
hours and then climbed the side of the box 
slowly and cautiously. 

The earliest pairing of the sexes was noted 
Sept. 22, and a male was in one instance al- 
most continuously coupled with a female for 
eight days, and died immediately afterward, 
while the female lived until December 10, 
laying eggs at intervals. Mr. L. Trouvelot 
who also reared this insect found that the 
male usually died within two days after the 
close of copulation. One female laid 38 
eggs between Sept. 10 and Oct. 5 and died 
Oct. 11 with 15 developed and 5 or 6 unde- 
veloped eggs in her ovaries. The eggs are 
dropped loosely upon the ground and it has 
repeatedly happened to Mr. Trouvelot and 
myself that eggs which did not hatch after 
the winter had passed went over a second 
winter and then gave out the young. Out 
of no eggs laid one October only 7 hatched 
the next year, in July; in another year the 
earliest eggs hatched June 22. 

Mr. J. Elliot Cabot informed me that at 
Beverly, Mass., the country people call these 
insects •* witches horses." 

Samuel H, Scudder, 

PROCEEDINGS OF THE CLUB. 

9 October, 1896. — The 193d meeting was 
held at Mr. S. Ilenshaw's, Mercer Circle, 
Cambridge. Mr. A. P. Morse in the chair. 



Mr. S. Hentihaw showed specimens of 
Troides eufhornm from Cook town, Queens- 
land, Australia. 

Some discussion followed, in which all 
participated, upon the abundance of the 
following insects around Boston during the 
past summer, 1. e., the army worm {Z^ucamia 
itnipuHcia)^ the larvae of Lachnosterna,Cry- 
ptorhynchtts lapeihe and Papilio pkilenor, 

Mr. J. W. Folsom spoke of a new species 
of myrmecophilous Smynthurus in which 
the eyes are wanting and remarked upon its 
characters and upon the habits of myrme- 
cophilous Thysanura. He showed drawings 
of the new species. 

Mr. R. Hayward spoke briefly upon 
Phengodes piumosa. Glow-worms were 
very abundant in Milton during th« past 
summer, but although he had searched care- 
full v for them, he had found but one male 
imago and that at a considerable distance 
from where the glow-worms were seen. 
They had fed in captivity upon earthworms 
and a species of Julus. 

13 November, 1896. — The 194th meeting 
was held at Mr. S. Henshaw's, Mercer Circle, 
Cambridge, Mr. A. G. Mayer in the chair. 

Mr. E. A. C. Olive and Miss Mabel Olive 
of Cooktown, (4peensland, Australia, were 
elected to active membership. 

Mr. A. G. Mayer gave an interesting ac- 
count of his recent trip to Australia and 
briefly mentioned his observations on the in- 
sect fauna, as well as his general impres- 
sions of that region. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. i 
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An introduction, for the voung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by artin- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be cla.>sified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the diflierent spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 
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A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
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In this book the author has tried to present 
in untcchnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many: and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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NOTES ON NEW ENGLAND ACRIDIDAE.— III. OEDIPODINAE.— II. 

BY ALBERT P. MORSE, WELLESLEY, MASS. 

KET. 

I. Wings black, with a pale bolder . . Sp. 23, Dissosteira Carolina. 

I*. Wings not black. 
2. Disk of wings nearly or quite transparent, not distinctly bounded by a 
blackish border (cf. Fig. 21a). 

3. Intercalary vein of tegmen nearer ulnar than radial vein for its entire 
length; discoidal area as wide as widest part of ulnar area (Fig. 19). 
Wings faintly clouded w^th dusky at tip and usually transparent yellowish 
at base. ..... Sp. 19, JSncoptolophus sordidus. 

3*. Intercalary vein of tegmen approximated distally to radial vein. (Figs. 
1 8a, 20a.) 

4. Discoidal area of tegmen much narrower than distal end of ulnar area 
(Fig. 1 8a) . Ulnar area of wing broadened distally at expense of discoidal 
area, being three times as wide (Fig. 18). Wings faintly clouded 
with dusky opposite middle of hind margin. 

Sp. 18, Chortophaga viridifasciata. 
4^. Discoidal area of tegmen about equal in width to distal end of ulnar 
area (Fig. 20a). Wing with distal part of ulnar area not broadened, 
about equal to discoidal area in width (Fig. 20). Wings with dusky 
venules and transparent except for faint dusky clouding at extreme tip 
and sometimes a slight opacity at extreme base. 

•Sp. 20, Camnula peilucida. 
2*. Disk of wings opaque, colored (white, yellow, orange, red), distinctly 
bounded by a blackish border (Figs. 21a, 30). 
5 (5^, 5*). Carina of pronotum entire, unnotched in side view (Figs. 16, 
17). Scutellum of vertex with a distinct, usually deep, transverse curved 
impression (Fig. i6a). Antennae about equal to head plus pronotum. 
Disk of wings bright yellow. 
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6. Hind process of pronotum acute-angled in dorsal view, its sides con- 
cave. Carina of pronotum in side view crestlike, high, arched, com- 
pressed (Fig. 16) . Dusky band of wing with sub-frontal shoot extending 
usually one-fourth to one-third the distance across disk to base of wing. 

Sp. 16, Arphia xanthoptera, 
6*. Hind process of pronotum about right-angled, (J , or a little obtuse, 9 ; 
carina rather low (Fig. 17). Dusky band of wing with sub-frontal shoot 
usually extending two-thirds of the distance to base of wing. 

Sp. 17* Arphia sulphurea, 
5^(5^)- Carina of pronotum with one notch or incision in side view. Scu- 
tellum of vertex without deep transverse arcuate impression. 

7. Width of dusky wingband taken on subfrontal shoot two or three times 
its width elsewhere (Fig. 21a). Antennae short, equal to head plus 
pronotum or but little longer (if longer the prozona and metazona of 
equal length). Robust species. 

8. Prozona distinctly shorter than metazona. Vertex prominent (Fig. 
21). Hind process of pronotum acute or right-angled. Wings usually 
red. Antennae short, equal to head plus pronotum. 

Sp. 21, Hippiscus tuberculatus. 
8^ Prozona and metazona of equal length; the lateral carinae not cut 
by principal sulcus (Fig. 22). Vertex convex, the scutellum but 
little impressed, divided by a median and two oblique carinulae. 
Hind process of pronotum obtuse-angled. Wings usually yellow- 
ish, sometimes orange or red. . Sp. 22, Hippiscus rug'osus, 
7^ Width of dusky wingband on subfrontal shoot rarely over once and 
a half its width elsewhere. Antennae long, once and a half or twice 
as long as head plus pronotum. Slenderer species, the body often 
compressed. 
9 (9S 9^)- Hind tibiae not dusky-ringed. Hind part of disk of prozona 
elevated, rising broadly on the carina. 
ID. Carina high, arched ; the cleft oblique, the lobes sometimes over- 
lapping (Fig. 24a). Hind process acute, its sides concave (Fig. 
24.) Hind tibiae red, sometimes paler at base. 

Sp. 24, Spharagcmon collare scudderi, 

lo^ Carina rather low, usually sinuate on prozona; cleft nearly 

or quite vertical (Fig. 25a). Hind process about right-angled, 

its sides straight (Fig. 25). Hind tibiae distinctly pale-ringed 

next base. . . . Sp. 25, Spharagcmon saxatiie, 

9* (9'"^). Hind tibiae ringed with dusky and coral-red, and pale next 

base. 
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II. Carina rather high, reaching level of topof liead. Eyes not prom- 
inent. Vertex projecting the width of an eye. Body distinctly 
compressed. (Figs. 26-26C). Sp. 26, Spharagemon bolli. 
11^. Carina low. Pronotum constricted on prozona and depressed 
below top of head. Eyes prominent. Vertex short, less pro- 
jecting. Body little compressed (Figs. 27-27!)). 

Sp. 27, Scirtctica marmorata, 
9*^. Hind tibiae ringed with dusky and yellowish white. Prozona much 
constricted. Tegmen with many of the distal cellules in the hinder 
part of the distal half two to four times as long as wide. 

Sp. 28, Psinidia fenestralis, 
5^. Carina of pronotum with two distinct notches, the anterior often less 
marked than the posterior. 
12. Transverse dusky band of wings broad throughout (at least as broad 

as the width of a tegmen), continuous. Anterior notch of prono- 
tum often shallow. 

13. Tegmen with most of the cellules in the hinder part of the distal 

half but little longer than wide (Fig. 27b). Hind tibiae pale 
(ashy or rose) at base, ringed beyond with dusky and coral- 
red. .... Sp. 27, Scirtetica tnarmorata. 
13^ Tegmen narrow, many of the cellules in hinder part of distal 
half two tc^ four times as long as wide (Fig. 28). Hind tibiae 
ringed with dusky and yellowish white. 

Sp. 28, Psinidia fcnestralis, 
12^ Transverse dusky wingband narrow, usually discontinuous behind 
subfrontal shoot (Fig. 30). Carina of pronotum very low, the 
notches almost equally distinct. 

14. Hind tibiae entirely pale. Radial veins of wing not enlarged 

(cf. Fig. 30). General color pale brown or buff and white. 
Sides of pronotum usually distinctly angulatc at meeting of 
lower and hind margins (Fig. 29). 

Sp. 29, Trimerotropis maritima, 

14'. Hind tibiae dusky at tip and usually also at two-fifths of the 

distance from base to tip, elsewhere yellowish white. Radial 

area of wing expanded and two or three radial veins distinctly 

enlarged (Fig. 30). General color dark gray or black. 

Sp. 30, Circotettix verruculatus. 
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DIPTERA FROM THE HEADWATERS OF THE GILA RIVER.— I. 



BY C. II. TYLER TOWNSEND, LAS CRUCES, N. MEX. 



The Rio Gila takes its head in the 
mountains of southwestern New Mexi- 
CO, in northern Grant and southern So- 
corro counties. A short distance above 
the Gila Hot Springs, which are about 
forty miles by trail north of Silver City, 
the river splits into its three forks, known 
as the West Fork [sometimes called 
Diamond Creek], the Middle Fork, 
and the East Fork. These streams fol- 
low down small canons, which wind 
up into the mountains. About fifteen 
to eighteen miles up the first there oc- 
cur what are known as the Falls of the 
West Fork. Most of the West Fork 
collecting in diptera, as well as other 
insects, was done about two miles be- 
low the falls, where the permanent 
camp was made. It was all done in 
the bottom of the caiion, the elevation 
being probably about 7000 ft. Some 
collecting was also done on the East 
Fork, which was followed up past the 
D-D-Bar ranch, and out into the basin 
where, at the base of the Black Range, 
is situated the V-Cross-T ranch. The 
determinations of the East Fork diptera, 
as well as of further material from the 
West Fork, will appear in a second pa- 
per. All the specimens were collected 
by the writer, in July, 1894. 

Chrysops ceras n. sp. West Fork. 
Six 9 s. Four of them taken July 10, 
about five miles above Gila Hot Springs ; 
and the others July 16 and 17, about fif- 
feen miles above, at camping place. 



Length, 8^ to 9^ mm. Very near to 
C. megaceras Bell., and C tanyceras 
O. S. From C. megaceras it differs in 
the presence of a cinereous border to 
mesoscutum and scutellum ; all the tarsi 
excluding metatarsi, blackish; the rest 
of legs yellowish ; antennal joints i and 
2 yellowish-brownish, no yellowish ves- 
titure on face ; and in the yellowish-cin- 
ereous borders to abdominal segments^ 
It agrees with C. megaceras in the 
shape and length of the antennal joints 
very closely, thus differing markedly 
from C. tanyceras^ from which it fur- 
ther differs by the front and face being 
cinereous pollinose, shape of frontal 
callosity unlike an ace of spades, palpi 
mostly bliftkish but partly yellowish, a 
median linear vitta between the thoracic 
pair, and in other minor points. Both 
basal cells are wholly clear. The relative 
length of the antennal joints in C. ceras 
is about 3 J (rarely 4) : 3 : ij [some- 
times i}]. The first and second joint 
seem sometimes to be almost equal, and 
the third is often only half as long as 
the second. It will thus be seen that 
this species goes a step farther in this 
particular direction of antennal devel- 
opment than does Z. megaceras^ which 
is the nearest species to it in this regard, 
next to megaceras being tanyceras. It 
may be noted also in this connection 
that these three species are all of a 
general brownish color, and have the 
wings obscurely clouded. 
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9. Front clothed with gravish pollen 
which has a brassy tinge except near an- 
tennae, ocellar area brownish with a slightly 
fuscous tinge around it; frontal callosity 
brown, more or less rounded diamond- 
shaped, wider than long. Some black hairs 
on front. Antennae pale yellowish with a 
decided fuscous tinge, clothed with fine 
black hairs; third joint black or blackish- 
brown, pointed-conical, bulbous at base. 
First antennal joint in one specimen quite 
fuscous, second joint quite yellowish. Face 
yellowish clothed with gray pollen, with a 
yellow, brownish-yellow, or brownish cal- 
losity on each side, and a smaller black or 
blackish-brown one on each cheek. Palpi 
pale brownish, or brownish-yellow. Thorax 
soft brown, with a median pair of widely 
separated parallel brassy-yellowish vittae 
hardly reaching scutellum, an interrupted 
one also on lateral edge of thorax which is 
continued around edge of scutellum, the rest 
of latter being of the brown color of the 
thorax. Pleurae gray pollinose. The four 
yellowish-gray vittae of thorax leave the 
brown in the form of three rather heavy 
vittae. Abdomen soft rather dark brown, 
hind corners of first segment gray pollinose; 
hind borders of second to sixth segments 
brassy-yellowish, broader on sixth segment, 
prolonged anteriorly on median line in a 
pointed vitta not reaching front border of 
segment, this point being quite obsolete on 
sixth segment, seventh segment (as much as 
is visible) wholly brassy -yellowish. Legs 
yellowish; hips, knees, ends of tibiae, and 
all of tarsi brown or blackish, except meta- 
tarsi, onlv the distal ends of which are black. 
Knees sometimes without any black or 
brown. Venter wholly silvery-gray pollinose. 
Wings with fuscous clouds on stigmal area, 
on cross-vein at proximal end of first sub- 
marginal and first posterior cells, on cross- 
veins at distal end of discal cell (or bases of 
2d and 3d posterior cells), on furcation of 
third vein, and at base of fourth posteriof 
cell. Only a faint tinge of fuscous elsewheie, 



becoming faintly yellowish on basal half of 
wing, and with an irregular whitish area on 
apical portion. Halteres soft brown, some- 
times with a paler shade. 

Chrysops facial is ^ n. sp. Wtst 
Fork. July, 19. One ?. 

$. Length, 8 mm. excluding antenna^. 
Front fully one-third width of head, blackish 
or brownish, clothed with yellowish-gray 
pollen. Ocellar area oblong, black, polished, 
reaching nearly to the eye on either side, 
connected by a fuscous spot with the frontal 
callosity in front of it; latter shining polished 
brown, with a yelloiVish shade on front por- 
tion and a blackish shade behind, elliptical, 
about twice as wide as long. Antennae black, 
second joint about three-fourths as long as 
first and reddish on underside, firf^t joint 
yellowish below and considerably so on sides. 
Front silvery pollinose in the narrow space 
between frontal tubercle and antennae. Face 
yellow, with silvery pollen at upper corners, 
yellow pollen in middle and down cheeks, 
a large shining black callosity on each cheek, 
and four shining brown callosities across mid- 
dle of face. Palpi blackish-brown, lancets 
yellowish. Occiput grayish-brassy. Under- 
side of head with whitish hair. Thorax shin- 
ing black, with a pair of median yellowish- 
gray vittae separated by a brownish line, a 
black line on the outside of these, a grayish- 
brassy stripe on each side and two below on 
pleurae parallel with it. Thorax thinly 
clothed on dorsum and pleurae with yellow 
hair, thicker lines of which follow the lateral 
and upper pleural pollinose stripes. Scutel- 
lum shining black, faintly grayish pollinose, 
with yellowish hairs. Abdomen yellow, f5rst 
segment with two large coalesced median 
black spots leaving only a dot of yellow on 
middle of hind margin, second and third 
segments each with a black marking formed 
by the coalescing anteriorly of two sub-rec- 
tangular spots which leave a median yellow 
angle invading the black marking behind. 
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fourth and fifth segments each with four of 
these sub-square black markings united along 
front border, sixth segment wholly black. 
Abdomen thinly yellow-hairy. Legs yellow, 
the hips, knees, ends of tibiae, and whole of 
tarsi black, except middle and hind metatarsi 
and next tarsal joint which are yellow, only 
the distal ends being black. Wings with the 
first basal cell more than half clouded prox- 
imally, the second basal cell less than half, 
the anal cell not at all except narrowly in dis- 
tal end, the two basal cells being also clouded 
in distal ends. The distal ends of the mar- 
ginal and first submarginal cells with an 
apical cloud, which extends into the second 
submarginal cell. The median broad black 
cross-band of wing invades slightly more 
than the proximal half of the first submar- 
ginal and first posterior ceils, the whole of 
discal cell, less than proximal half of second 
posterior cell, about half of third posterior, 
all but the distal end of fourth posterior, and 
liardly the proximal half of fifth posterior, 
besides also the distal ends of the anal and 
basal cells as above mentioned. The clear 
portion of basal half of wing is whitish, ex- 
cept for the broad border of anal angle which 
is very faintly cloudy; likewise there is a 
white distal border to the middle transverse 
band, leaving the clearer portion of apical 
half of wing also very faintly clouded. Hal- 
teres vellow. 

Eri stalls latifrons Loew. Head of 
East Fork. D-D-Bar ranch. July 22. 
Three (J s, and one 9 . Length, 10 to 
12 mm. The $% are all the normal 
form, without cloud on the wings and 
with the lateral triangles of second ab- 
dominal segment distinctly yellowish. 
The 9 , however, belongs to the vari- 
ety mentioned by me in l^ans. Am. 
Ent. See, xxii, p. 49. It has the con- 
spicuons cloud on the wings, and the 
triangles of second segment are pale 



brownish, but showing yellowish on 
inner angle. The opaque interrupted 
fascia of third segment is obsolete in 
this specimen. 

Chrysochlamys croesus O. S. West 
Fork. July 12. Two 9 s. Length, 10 
to II mm. They agree well with 
Williston's description (Syn. Syrph.). 

Dejeania corpulenta Wied. West 
Fork. July 16. One 9 . Length, 15 
mm. The frontal bristles do not descend 
more than one or two below base of 
antennae. Ground color of head and 
thorax rich brassy-golden or pale old 
gold, the palpi several shades darker 
than head and thorax but still some- 
what lighter than the reddish-yellow 
legs. Otherwise it agrees well with 
V. D. Wulp's supplementary descrip- 
tion in Biol. C. A. Dipt., ii, p. 10. 

Myohia gllensis n. sp. West Fork. 
July 16. One $. Length, 8 mm. 
Near M, diadema Wd., and AI. Jlavi- 
pennis Wd. 

<y. Face and front silvery-white, frontal 
vitta rusty-golden. Antennae yellow, distal 
half of third joint and all of arista dusky 
brownish. Third antennal joint two or three 
"times as long as second. Palpi reaching 
nearly to epistoma, slender, yellowish. Pro- 
boscis slender, yellowish on basal half, dusky 
brownish apically. Front at vertex about 
one-sixth width of head, widened before base 
of antennae. Frontal vitta fully as wide as 
sides of front. Face receding, epistoma 
prominent. Cheeks and underside of head 
silvery. Occiput cinereous, golden near ver- 
tex. Thorax cinereous, humeri and pleurae 
more silvery. A very faint brassy shade to 
thorax, scutellum quite golden. Four strong 
bristles on margin of scutellum. Abdomen 
yellow, second and third segments with a 
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median longitudinal cinereous stripe, spread- 
ing out on hind border of third segment and 
covering fourth. No discal macrochaetae. 
Legs longf yellowish, tarsi black. Front 
tarsi considerably longer than front tibiae, 
but not nearlv twice as lon^. Other tarsi 



but little shorter than front tarsi. Wings 
clear, third vein with three or four bristles at 
extreme base. Tegulae saturate tawnj, hal- 
teres yellow-white. Apical cell very nar- 
rowly open, ending but little before actual 
tip of wing. 



A SOUTHERN RACE OF DATANA PERSPICUA GR. AND ROB. 

(VAR. MESILLAE). 



BY T. D. A. COCKERELL, MESILLA, NEW MEXICO. 



On July 20, 1896, Mr. Sherfey, our super- 
intendent of schools, brought me great 
numbers of a larva on Rhus canadensis {aro- 
matica), which he had found in his garden 
in Mesilla, New Mexico. I was surprised to 
see that they belonged to Datana — a genus 
I had never before seen or heard of in New 
Mexico. On comparing them with the 
descriptions in Dr. Packard's recent magnifi- 
cent monograph, I felt sure, from the concol- 
orous hairs and other characters, that I had 
before me a variety of ministra^ similar to, 
but not identical with, the var. californica 
(Riley). The larvae were 35 mm. long, and 
differed from the description of mitiisira by 
the dark reddish prothoracic shield ; the base 
of«the legs was dull crimson; head black; 
lines on body sulphur yellow. 

On July 22, Mr. Sherfey brought me eggs 
and young larvae from the same bush, show- 
ing some irregularity in the broods. The 
cgg*^ were laid in great numbers, touching, 
on the under side of the leaf; they were 
chalk-white, rounded, rather low, hardly 
shiny, not perceptibly sculptured, with the 
usual black speck. The young larvae were 
dark crimson with chrome yellow lines and 
black heads. 

Mr. Sherfey kindly undertook to raise- the 
moths for me, and they emerged in numbers 
at the middle of August. To my surprise, 
the moths were evidently not ministra^ but 



belonged with ferspicua and robusta. Dr. 
H. G. Dyar, to whom I sent specimens, as- 
sures me that^ they are perspicua, slightly 
tending in the direction of robusta^ but still 
unmistakable perspicua. A comparison 
with Dr. Packard's figures entirely supports 
this view, but the oblique streak to the apex 
of the primaries is almost or quite obsolete. 

D. perspicua is a northern species, which 
does not appear to give i)ff any southern 
segregates in the eastern U. S. ; but in the 
Central Region we had already a very dis- 
tinct offshoot, the D. robusta Strecker, 1872, 
found in the Lower Sonoran zone in Texas. 
Mesilla, as Prof. Townsend and the writer 
have shown elsewhere, is in the Upper 
Sonoran, and it is therefore not surprising 
that the representative of D. perspicua 
should be different from robusta^ and more 
closely approximate to the type. That the 
modification is more marked in the larva 
than in the imago is interesting, but not 
surprising, considering that the moths are 
nocturnal, while the larvae are exposed in 
broad daylight, and doubtless possess warn- 
ing colors. 

It appears that D. perspicua has been 
taken by Prof. Gillette at light. In Mesilla, 
when the moths must have been emerging 
in great numbers, I never took any at light. 

For this Mesilla race of D perspicua^ I 
will propose the varietal name mesillae. 
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LIFE HISTORY OF SYNTOMEIDA MINIMA GROTE. 



By HARRISON G. DYAR, NEW YORK. 



Only recently I had the pleasure of adding 
this little moth to our fauna (Ent. news, vii, 
69) and now I am able to present its life his- 
tory. The larvae were found at Miami, Flor- 
ida in December, 1896, on a creeping plant 
which looks like a little holly and grows in 
the pine barrens among the saw palmetto and 
"coon tie." The plant is Myginda ilicifolia^ 
as I learn from Mr. Kinzel. A few moths 
were seen nt the same time, and from them 
some eggs were obtained. There are five 
larval stages, occasionally, perhaps often, 
more, but there. is no difference in appearance. 

Eg-g^. Sharply conoidal, rather pointed 
above, narrowed at base; smooth, shining, 
light ocher yellow, with a very bright pearly 
white reflection on the side. Shell white, 
under a half inch objective, lustrous, irrides- 
cent, smooth, without reticulations. Diam- 
eter .8, height .7 mm. Laid singly, or two 
to seven together on the back of a leaf of 
the food plant. 

Stage /. Light orange, immaculate, 
smooth, slightly shining, segments distinct; 
width of head .5 mm. Setae rather long, 
blackish, iv and v whitish. On the thorax 
three setae from a large subdorsal wart and a 
small one below; a stigmatal and subventral 
tubercle all normal for the family. On the 
abdomen i and ii normal, large, iii with two 
setae, iv very small, v rather large, leg plate 
with several short setae. Subprimary setae 
all absent. 

Stage J I. All orange, warts concolorous, 
small, rather smooth. Hair fine, not dense, 
in spreading tufts, light slate gray, composed 
of dark and pale hairs ; width of head .75mm. 

Stage III. Orange, immaculate, th« hair 
thin and gray; head i.i mm. 



Stage IV. Joint 2 retracted ; three warts on 
the thorax. Skin smooth, orange red, irreg- 
ularly shaded with grayish dorsally and in 
a distinct, broad, diffuse, subventral band. 
Warts small, concolorous, grayish in the 
gray marks, normal, iv absent except on 
joint 12, where it is represented by two tiny 
hairs. Hair not long, thin, not abundant 
and not concealing the body, slaty gray, grow- 
ing in small spi^eading tufts. Head light 
orange; width 1.7 mm., rounded, scarcely 
bilobed. Hairs finely simply barbuled, un- 
der a lens blackish and pale mixed. There 
are no tufts or plumes. 

Stage V. Head rounded, light orange with 
pale hairs; width 2.4 mm. Warts normal 
for the Euchromiidae except for the absence 
of wart iv. Ground color of body orange 
red ; a heavy, wide and diffuse dorsal band 
reaching to wart ii and a second band from 
wart iii to the feet, slightly interrupted 
around the whitish spiracles, thus making 
the body dark with a lateral red band. 
Warts concolorous, dark, rather small. 
Hairs barbuled, gray, black and whitish 
mixed, except from wart i and ii abov^ on 
joints 5 to 12, where they are darker and thick, 
almost tufted, forming a series of short, 
separated, ill-consolidated brushes. Venter 
and feet orange. Length about 20 mm. 
There is considerable variation in the amount 
of blackish shading present in the last stage. 
One larva spun in the plumage of stage IV. 

Cocoon elliptical, composed of hairs and 
filk, moderately firm, but scarcely opaque; 
only a few of the hairs sticking straight 
through. 

Pupa uniformly light brgwn, smpoth and 
shining. 
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EDWARDS' BUTTERFLIES N. A. 

The plates of the concluding part -of 
Edwards* great work on North American 
butlerflie«. are ehlirely devoted to species of 
Chionobas, all containing abundant illufitra- 
tions of the early 8tag.ee. In the volume now 
-concluded, moreover, Edwards has figured 
with a wealth of illustrations the complete or 
almost complete life-histories of no less than 
a dozen species of this boreal genus, which 
would seem, from the out of the way places 
one must reach to find the insect at all, to be 
the most difficult genus of our butterflies to 
treat in this way. It is n monument to the 
author*6 energy and skill. Numerous sup- 
plementary notes on various butterflies are 
added to this concluding Part, besides an in- 
dex to the three quarto volumes now issued. 
We ain but congratulate the author on the 
handsome completion of his nearly thirty 
years work, but we wish ihey were more to 
come. 

PROCEEDINGS OF THE CLUB. 

II December, 1896. — The 145th meeting 
was held at Mr. S. Henshaw's, Mercer Circle, 
Cambridge, Mr. J. W. Folsom in the chair; 
Mr. W. L. W. Field was chosen secretary 
pro tempore. 

Mr. S. Henshaw exhibited a specimen of 
a tropical cockroach (Hormetica 6p.)> cap- 
tured in Belmont, Mass. ; it is supposed to 
have been brought north in a bunch of 
bananas. 

Mr. W. L. W. Field told of the capture of 
a male and female of Lihytkea bachmani in 
Milton, Mass., on July 17 and Aug. 9, respec- 
tively, by Mr. C. O. Zerrahn ; and of the cap- 
ture of a single battered male of Meganos- 
toma caesottia in Alstead, N. H. on July 25, 
1896 by Mr. James A. Field. 

Mr. J. W. Folsom exhibited a collection of 
miscellaneous specimens, mostly spiders and 
cochroaches, the result of a visit to a banana 
vessel now discharging her cargo in Boston. 

8 January, 1897. — The 196th regular and 
20th annual meeting (since incorporation) 
was held at 156 Brattle St., Mr. A. P. Morse 
in the Chair. 



Tiie-strvcral BTinual reports were read. 

The following officers were elected : Presi- 
dent, H. G. Dyar of New York; Secretary, 
Roland Hay ward ; Treasurer, Samuel Hen- 
shaw; Librarian, Samuel H. Scudder; Exe- 
cutive Committee at large, A. P. Morse and 
S. H. Scudder. 

The annual address of the retiring Presi- 
dent, H. S. Pratt, on Imaginal Discs in 
Insects, was read by S. H. Scudder. (Printed 
in Psyche for February). 

The Treasurer and Secretary were ap- 
pointed a committee to revise the list of 
Active Members of the Club. 

Mr. A. G. Mayer read a paper on a new 
hypothesis of seasonal dimorphism in Lepi- 
doptera, which was discussed by Messrs. 
Scudder, Morse and Folsom, and will <appear 
in full in Psyche. 

Mr. S. H. Scudder stated tiiat during a 
few days collecting on Mt. Desert Isl., Me., 
in the latter part of August, he only came 
across 13 different kinds of Orthoptera and 
none of them were very abundant. On the 
top of one of the highest mountains, Mt. 
Sargent (about 1400'), Melanoplus mancms 
and M. fascia tus uere found, which did not 
occur below, but M, a/iauis'wsis common and 
Af. femur-rubrum not observed, while at low 
levels M. atlanis was scarce and M. femmr- 
rubrum common. Besides the latter species, 
the only common forms at the lower levels 
were Nemobius fasciatus^ Cammula p^Uu- 
cida^ Circottttix verruculatus-, Sttnobotkrus 
curtipennis, Orpkula macMUpenniSj and Me- 
lanoplus femoratus. Hardly a single locus- 
tarian was seen and very few indeed heard. 
The other species noted were Scudderia pis- 
tillatay Monotetti* cristatus and Chortopkaga 
viridifasciata , Only 7 species of butter- 
flies were seen and insects of all sorts were 
exceptionally scarce. 

Mr. Scudder also stated that he had re- 
ceived from Prof. C. M. Weed the Orthoptera 
he collected in Bermuda on a recent visit. 
There were but six species ; Labidura ripa- 
ria, Periplaneta ausiralasiae, Ltncupkata 
suriuamensis^ Orpkula olivacea^ Conocepka' 
ius fusco-siriatus and a species of Gryllus 
apparently new. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scuddkr. xi -f- -06 pp. 
i2mo. $1.25. 

.An introduction, for tlie young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samukl H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies.* At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many: and in the limited field 
which our native butterflies cover, this oieth- 
od has a certain advantage from its simplicity 
and directness. 
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A NEW HYPOTHESIS OF SEASONAL-DIMORPHISM IN 

LEPIDOPTERA. — I. 

BY ALFRED GOLDSBOROUGH MAYER, CAMBRIDGE, MASS. 



(/). Previous Researches. 

Ill 1830 it was discovered that the 
two European butterflies Vanessa 
prorsa and Vanessa levana were in 
reality only different broods of one and 
the same species of insect. Thechrysa- 
lids of the last summer's brood winter 
over and give rise to butterflies of the 
light colored, or levana, type. Then 
follow several summer generations all 
of the prorsa type, having wings of a 
dark brown color. The chrysalids from 
the last prorsa generation winter over 
and produce levanas the next spring. 
There is, however, in addition to the 
forms levana and prorsa, an intermediate 
form, porima, which is very rarely met 
with in nature ; and, indeed, it was on 
account of the extreme rarity of this 
intermediate form that the older natura- 
lists failed to recognize that levana and 
prorsa were only different forms of the 
same butterfly. 

Dorfineister ('64) showed that if 
chrysalids which were naturally destined 
to produce the prorsa form be subjected 
to cold, they will give butterflies which 
are not prorsa but porima, and that if 
the cold is as intense as o°C. the butter- 



flies which issue arc hardly distin- 
guishable from typical levanas. Later 
in 1875 Weismann repeated these experi- 
ments with the same result. He also 
tried the reverse experiment. That is, 
he took chrysalids of the last summer's 
brood of butterflies and subjected them 
to the heat of a green house, varying 
from i5°-3i°C. The chrysalids how- 
ever remained over winter and pro- 
duced levanas the next spring just as 
they normally would had they been 
exposed to the winter's cold. Weis- 
mann was deceived by this experiment, 
and lead into the false conclusion that 
it was impossible for heat to cause 
chrysalids destined to produce levanas 
to give rise to anything but levana. In 
^895, however, he published a paper in 
which he acknowledges that heat can 
cause the chrysalids which are naturally 
destined to produce levana to give rise 
to butterflies of the porima, or even of 
the prorsa type. His flnal conclusions 
(*95 p. 644) are as follows : levana and 
prorsa follow each other in a regular 
cycle, levana appears in April, prorsa 
in June. By the influence of cold 
chrysalids destined to give rise to the 
prorsa form can be changed into levana. 
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This change is not accomplished how- 
ever without resistance, for the chrysa- 
lids show a strong tendency to produce 
prorsas, as is seen by the production of 
many porimas among the butterflies 
whose chrysalids have been subjected to 
the cold. On the other hand the third, 
or autumnal, generation of chrysalids 
shows a strong tendency to over-winter 
and produce butterflies of the levana 
type next spring. Heat of 27''-30®C., 
can, however, counteract this tendency 
and cause some of these chrysalids to 
give rise to porimas, or even to prorsas. 
In (1875-82) Weismann was lead 
into the conclusion that levana represents 
the more primitive or ancestral form of 
the butterfly which existed in Europe 
at the time of the glacial epoch. As 
the mean temperature at that time was 
much lower than at present, and the 
summer was short, the butterfly was 
probably single brooded, and consisted 
of only the form levana. The form 
prorsa, however, gradually made its 
appearance after the glacial epocli when 
the climate became milder, and the but- 
terfly began to produce summer genera- 
tions. The form prorsa, according to 
this hypothesis, is phylogenetically 
newer than levana, and the application 
of cold simply causes it to revert to its 
ancestral type. The levana form, on the 
other hand, could not possibly be made 
to revert into prorsa because prorsa is 
phylogenetically younger than levana. 
In 1895, however, Weismann finds that 
he is mistaken in this for, it will be re- 
membered, he succeeded in forcing chrys- 
alids which were naturally destined to 



produce levana to give rise to prorsa by 
subjecting them to a high temperature. 
He is therefore obliged to modify his 
former (i875-'S2) conclusions, and 
finally decides that there are two kinds 
of seasonal-dimorphism; one of which 
he calls " direct seasonal-dimorphism,** 
and the other '' adaptive seasonal- 
dimorphism.'* By " direct ** seasonal- 
dimorphism Weismann means the direct 
effect of the temperature stimulus upon 
the pupae at the time when the colors 
are produced. This direct influence 
may induce chemical changes, etc., 
which determine the coloration of the 
wings. An excellent example of direct 
seasonal-dimorphism is aflbrded by 
Chrysophanua phlceas where heat 
causes the pupae of any brood to give 
rise to dark colored butterflies; while 
cold induces them to give light golden 
red forms. 

In " adaptive ** seasonal-dimorphism, 
on the other hand, we have the addi- 
tional factor that one or both of the 
dimorphic forms possesses a peculiar 
advantage correlated with the season in 
which it occurs. Under these circum- 
stances there has arisen, through the 
agency of natural selection, a tendency 
to produce difl^erent forms in the diffier- 
ent seasons. For example we find in- 
herent in the pupae of Vanessa levana- 
prorsay two separate, and distinct, ten- 
dencies ; the one to produce levana, and 
the other prorsa. The tendency to 
produce levana is strong in the over- 
wintering pupae, while the tendency to 
produce prorsa is strong in the summer 
pupae. These tendencies can however 
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be altered by temperatures which are 
the reverse of the normal ones to which 
the pupae would be subjected in nature. 
Cold is only the initiatory stimulus for 
the levana tendency, and heat for the 
prorsa tendency. An example of adap- 
tive seasonal-dimorphism may be af- 
forded by Vanessa levana-prorsa where 
the summer form prorsa may gain some 
advantage by its general resemblance 
to Limenitis Sibylla and Camilla; 
while it is possible that the overwin- 
tered form, levana, may g^in some 
advantage from its resemblance to the 
dead leaves of the spring woods. 

We shall now describe a few more 
experiments the bearing of which will 
become apparent when we discuss the 
results of the researches. 

In 1875, '77' '^» Edwards performed 
some interesting temperature experi- 
ments upon Papilio ajax. There are 
four generations of Papilio ajax in. 
West Virginia, three being summer 
generations, and one which winters 
over in the chrysalis state, and may pro- 
duce two distinct forms of butterflies, 
walshii and telamonides. The summer 
generations are all alike and belong to 
the form marcellus. The eggs laid by 
the spring forms usually change into 
pupae from which the summer form, 
marcellus, emerges ; some of these 
pupae, however, winter over and pro- 
duce walshii or telamonides the follow- 
ing spring. 

Edwards subjected the pupae reared 
from eggs laid by captive females of 
walshii or telamonides, to the cold of an 
ice house for periods varying from 1 1 



days to 2 months. These pupae would 
normally have produced only marcellus, 
but owing to the influence of the cold, 
the majority of them gave rise to butter- 
flies colored like telamonides. A few, 
however, defled the cold and remained 
marcellus, and still fewer were con- 
verted into the coloration of walshii. 
Edwards also tried the reverse experi- 
ment, that is he subjected the over-win- 
tering chrysalids to the heat of a green 
house, but they gave rise to telamonides 
and walshii just as they normally would 
had they been exposed to the winter's 
cold. 

But by far the most remarkable exper- 
iments upon the effects of temperature 
which have been performed thus far, are 
those of Fischer ('95) upon Vanessa 
antiopa. When the pupae of this form 
are placed upon ice at o-i® C. the but- 
terfly is greatly modified. The ground 
color is a darker velvet brown than in 
the normal antiopa, and the blue spots 
are greatly enlarged, and changed into 
an intense violet-blue. Fischer de- 
scribes this form in the " Gubener ento- 
mologischer Z^itschrift as V, antiopa 
artemis* A temperature of 35® C, 
however, produces a form which is 
exactly the opposite of that produced 
by cold. Fischer describes it in the 
" Gubener entomologischer Zeitschrift, 
July 1S94" as V, antiopa^ aberratio 
epione. The ground color is lighter 
than the normal, and the blue spots 
much reduced in size. But the most 
astonishing result obtained by Fischer 
came from experiments with abnormally 
high temperatures. He subjected fresh 
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pupae for about three hours, and then 
daily for 2-3 hours to a temperature of 
40*^-42° C, keeping them during the 
remainder of the time at 35°-3S° C. 
The results were very striking and 
similar to those obtained from pupae 



kept on ice at from o°-i®C; indeed 
among these specimens he obtained a 
typical aberratio artemis. The blue 
sp>ots were much enlarged and the 
ground color much darkened. 



NOTES ON NEW ENGLAND ACRIDIDAE.— III. OEDIPODINAE.— III. 



BY ALBERT P. MORSE, WELLESLEY, MASS. 



II. Arphia Stal. 

Arphia Stal 1873. Recensio or- 
thopterorum, i, 113. 

16. Arphia xanthoptera Germ. 
Figs. 16, i6a. 

Oedipoda xanthoptera, Germar, 
in Burmeister's Handbuch der Entomo- 
logie, ii, 643, (1838). Scudder, 469; 
Smith, — Conn., 372. 

Tomonotus xanihopierus, Thomas, 

105. 

Arphia xanthoptera, Saussure, 67 ; 
Fernald, 39; Morse, 105; Beuten- 
mttller, 297. 

This species is perhaps the Locust a 
sulphurea of which Harris speaks as 
occurring in September. 

Antenna:^, lo-ii; 9, 9-1 1 -5- H. 
fem.: <? , 14.6-17.3; 9, 17-18.5. 
Teg.: <?, 22.5-27; 9, 26.5-30. 
Body; <f, 21-25; 9, 28-32. Total 

length : $ , 30-34 ; 9 , 34 -5-40 n^"^- 

While most likely to be confused 
with its congener if any, this locust 
should be readily distinguished even by 
the tyro by the characters indicated in 
the Key, which are not merely specific 



in value but pertain to different series 
in the genus. While the two species 
overlap slightly in season sulphurea 
has mostly disappeared at the time 
xanthoptera begins to be common. 

This species varies much in color, 
some specimens being almost black, 
others bright reddish or yellowish 
brown. The wings of younger exam- 
ples are noticeably paler in color but 
the general tint of a large series is quite 
uniform. Sometimes the v^ins, and 
rarely the venules of the whole disk, 
are somewhat suffused with brownish. 
In about one- fifth of the specimens 
examined the subfrontal shoot extends 
one-half of the distance to the base of 
the wing. I have yet to see an orange 
winged example from New England, 
but in a series collected for me at Clay 
City, 111., by S. W. Denton, about one- 
half of the specimens have the disk of 
the wing of a deep reddish orange. It 
is possible that this is a distinct race or 
even species but the structural differ- 
ences are extremely slight. 

Xanthoptera is equally common with 
its congener of the spring-time and is 
found in the same situations, viz., amid 
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grass and low bushes in barren fields 
and pastures on dr}-, upland soil. It is 
rather shy, flies readily and strongly, 
and will give the collector plenty of 
exercise in the warm days of September. 
Its rattling stridulation is somewhat 
louder than that oi sulphur ea. 

My earliest captures are on July 30, 
latest on Oct. 30. I have specimens 
from Wellesley and vicinity, Dedham 
and Belmont (Maynard) , Mass. ; Wick- 
ford, R. I. ; Thompson, So. Kent, 
New Haven, Greenwich and Stamford, 
Conn. Scudder reports it from middle 
New Hampshire, and Henshaw has 
taken it on Nantucket. 

17. Arphia sulphured Fab. Fig. 17. 

Gryllus sulphur eus, Fabricius, Spe- 
cies insectorum, i, 369, (1781). 

Locusta sulphurea. Harris, 177. 

Oedipoda sulphurea, Scudder, 470 ; 
Smith, — Me., 151, — Conn., 372. 

Tomonotus sulphureus, Thomas, 
105. 

Arphia sulphurea, Saussure, 71 ; 
Femald, 39; Morse, 105; Beuten- 
mtlller, 296. 

Antenna: <J , 6-7.5 ; 9, 6-7.5. H. 
fern.: (f , 11-12.5; ?i I3«5-I5«2. 
Teg.: (f , 17.5-20; 9, 20.5-23. Body: 
(f, 17-19; 9, 26-28, Total length: 
$ , 23-26.5 ; 9 , 28-30 mm. 

This species is not likely to be mis- 
taken for any other save its congener, 
from which it may be readily distin- 
guished by the Key. It is usually paler 



in color than xanthoptera, especially 
the 9 , which is sometimes pale yellow- 
ish brown. Both sexes are apt to 
become darker with age. A $ from 
Thompson, Ct., has a large part of the 
hind margin of the tegmina very pale, 
contrasting strongly with the general 
color, a peculiarity often seen in western 
species of the genus. 

This very common and widely distri- 
buted locust is found nearly everywhere 
in dry pastures in spring and early 
summer, its rattling stridulation being 
one of the constant features of a ramble 
in such places at that season. Its flight, 
particularly that of the ^ , is less 
extended than that of xanthoptera^ 
being often limited to a few feet but 
sometimes continued for three or four 
rods; its course is often circling, with 
an abrupt curve and a sudden drop into 
the grass and bushes at the end. 

Adults begin to appear about the 
middle of May — my earliest capture 
is the 19th ; it is common in June and 
early July and scattering individuals 
may be found even in early September. 

It is found throughout New England. 
I have examined specimens from Nor- 
way and Deering, Me. ; Berlin Falls 
(Henshaw) and Hanover, N. H. 
(Weed) ; Brattleboro, Vt. (Mrs. J. B. 
Powers) ; Wellesley and many towns 
in its vicinity, Winchendon, Wood's 
Holl, West Chop, M. V., Mass. ; New 
Haven, No. Windham, So. Kent, 
Stamford, and Thompson, Ct. 
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NOTES ON NEW COCCIDAE. 



BY T. D. A. COCKERELL, N. MEX. AGR. EXP. STATION. 



1. A NEW COCCID PEST OF GREEN- 
HOUSES. 

Yesterday (Feb. 12), in the greenhouse of 
the N. M. Experiment Station, Prof. Geo. 
Vestal directed vay attention to some small 
ornamental plants, which were swarming 
with a icale-insect. The plants had been 
received from the Colorado Experiment 
Station, and were not noticed to be infested 
on arrival ; but they must have had some of 
the Coccids upon them at the time. The 
name of the plant is given to me by Prof. 
Vestal as Pilea arhorea or filosa (it is not at 
all pilose), but I do not find these names in 
the Index Kewensis. 

I recognised at once that the Coccid was 
new to this country, but I quite expected it 
would prove to be Newstead*s Lecanium 
minimum J described from hothouse plants in 
England. However, to my surprise, it is 
quite distinct, and new, so I describe it here- 
with. 

Lecanium flaveolum^ n. sp. $ Scale 
(gravid) just 2 mm. long, less than i mm. 
broad, fairly convex, tolerably shiny, light 
yellow, with the black eyes conspicuous. It 
is like a very small pale L, kesperidum^ but 
narrower. A little spot of white secretion at 
each stigmatal incision. Parasitised scales 
turn black. Half-grown examples are del- 
icately reticulated with pale brown lines. 

The insect is viviparous, and the newly- 
hatched young are very pale pink. 

$ Adult, boiled in caustic soda, turns 
pinkish, but the skin is colorless. Dermis 
not at all reticulate or tessellate. Antennae 
very pale, slender, 7-segmented, the segments 
very distinct, 3 longest, but 4 nearly as long; 
then 2 and 7 equal in length, obviously 
shorter than 4; then i, then 5, then 6, a lit- 



tle shorter than 5. 5+6 not as long as 4. 
Formula 34 (27) 156. 2 and 4 each with a 
conspicuous pair of bristles near the end, i 
also with a pair, but further apart; 5 and 6 
each with a conspicuous bristle; 7 with 
many bristles, one at its tip about as long as 
itself. Legs small and pale ; tarsus about or 
nearly \ length of tibia ; tarsal digitules long, 
slender but of more than filiform thickness, 
with small but very distinct oblique knobs; 
digitules of claw extending considerably be- 
. yond tip of claw, fairly but not very stout, 
with large knobs. Trochanter with a very 
long hair, tibia with a conspicuoiis bristle 
on inner side near end. Anal ring with only 
four hairs, these very long and quite stout. 
Anal plates rather long and narrow, their 
outer sides about equal, three bristles at 
hind tip. Stigmatal spines brown, in threes, 
one very long and stout, the other two 
minute and narrow-conical. Margin with 
rather numerous long slender spines, which 
are blunt at tips. 

Hab» On stems of Pilea in greenhouse of 
N. M. Agricultural Experiment Station, 
Mesilla Park, N. M. 

L, flaveolum differs from maculatum^ 
Sign., in being narrower, and entirely lack- 
ing the dorsal row of spots which gave the 
latter its specific name. It differs from mini- 
mum J Newst., by the dermis being not tessel- 
ate, the second segment of antenna being 
much longer, the 7th not so long, and con- 
spicuously shorter than 3, the tarsi conspicu- 
ously shorter than tibiae, the digitules longer 
than in Newstead's figure. It differs from 
rubellum, Ckll., by its dermis not being 
crowded with gland-spots, its claw-digitules 
not or hardly bulbous at base, and the longer 
4th segment of antenna. It differs from 
nanum, Ckll., by the longer tarsal digitules, 
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the much longer 4th antennal segment, and 
the quite large marginal spines. None of 
these similar species have been found in the 
U. S. 

2. A JAPANESE COCCID QUARAN- 
TINED AT SAN FRANCISCO. 

JLeMcasfis japonicus^ n. sp. — $ Scales 
numerous on the twigs, piriform, about the 
form of Mytilaspis pomorum^ but somewhat 
smaller, whitish ,with a strong grevish- 
ochreous tinge, exactly the color of the twig 
on which they rest; exuviae stronglv con- 
trasting, dark chestnut color. The second 
skin is large and narrow, only slightly over- 
lapped by the first. 

$ Elongate, after boiling in soda pale 
orange>yellow ; four well-developed lobes, 
similar in form, but the second smaller than 
the first, all about as far apart as the breadth 
of a median lobe, trilobed, the median lobule 
largest, the others very distinct and some- 
what spreading. The wide areas between the 
median lobes, and between the first and 



second, are each occupied by a pair of deeply 
bifid plates, which do not extend to the level 
of the ends of the lobes. The margin ceph- 
alad of the second lobe is gently crenate, 
the low broad elevations resulting, about 
seven in number, being armed with three or 
more minute spinules, really rudimentary 
plates. Surface of hind portion conspic- 
uously striate, anal orifice a long distance 
from hind end, no groups of ventral glands, 
but numerous large transversely elongate 
scattered glands. The whole lateral margin 
of the abdominal portion of the insect pre- 
sents a thickened striate edge, with broad 
serrate chafF-like scales at very frequent 
inter\'als. 

Hab, --On broom from Japan, found Dec, 
1896, by Mr. Alex. Craw in the course of his 
horticultural quarantine work at San Fran- 
cisco. 

Note. — Since the above was written, Prof. 
Gillette has found the Lecanium flaveolum 
at the Colorado College. The proper name of 
the plant, according to Mr. Cowen, is Pilea 
micropkyllum. — T. D. A. C, March 2. 



THE LARVAL STAGES OF ARCTIA ANNA GROTE. 



BV HARRISON G. DYAR, NEW YORK, N. Y 



Eggs were obtained from a female moth of 
the Persephone form at Greenwood Lake, 
N. J., in June. 

Egg. Neatly conoidal, the base flat and 
concave; pale yellowish white, shining; 
the reticulations very fine, broad, not sharp, 
rounded, the areas between forming shallow 
indistinctly margined pits; height, .6 mm., 
diameter .9 mm. 

Stage /. Head bilobed, the lobes dark 
blackish brown, clypeus pale, whitish ; width 
.4 mm. Cervical shield narrow, dusky ; body 
whitish, with long, stiff, dark setae; warts 
pale; later both warts and leg-plates shining 
dusky gray, large. Setae normal, the sub- 
primaries absent, but wart iii on the abdo- 
men bears two hairs, including the large 



subdorsal wart on joint 13 which has four 
hairs. At the end of the stage the appear- 
ance is whitish, the segments faintly brown 
dotted, not distinctly banded, the warts dusky, 
not contrasting. 

Stage If. Head bilobed, the lobes shining 
blackish, clypeus pale; width .55 mm. Body 
whitish, shaded with red-brown around the 
dusky warts, giving the appearance of longi- 
tudinal bands, especially a pale dorsal line. 
Warts hairy, normal, large except i which is 
very small and vi which is moderate. Hairs 
stiff, black, a few longer ones posteriorly 
from the subdorsal wart on joint 13. After 
eating, the body becomes sordid greenish, 
the larva consequently appearing dark. 

Stage Iff. Head shining black, the cly- 
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peus pale jellowish; width .7 mm. Body 
thick and robust with large black warts, 
grayish, brown mottled, no marks except a 
faint, pale, dorsal line. Hair abundant, stiff, 
bristly, barbuled coarsely, black, a few 
longer hairs posteriorly. Later there is a 
faint wavy white subdorsal line below wart ii. 

Stage IV. Lobes of head shining black, 
clypeus pale yellowish ; width i.i mm. Body 
blackish brown, not so dark as usual, no 
marks except a very faint paler straight dor- 
sal and a lateral line (below ii). Warts shin- 
ing black, faintly pale ringed at the base. 
Hair as before with the addition of two very 
long slender white hairs from joint 13. Later 
the pale marks around warts iii are faintly 
reddish. 

Siag€ V. Head pale brownish, a black 
shade on each lobe in front, mouth brown, 
eyes large, black; width 1.55 mm. Body 
black, the warts shining, large with stiff 
black hairs, a pair of long (12 mm.) white 
ones posteriorly. No distinct marks; a faint 
whitish dash below wart iii, fine pale dorsal 
and subdorsal (below ii) lines; lateral area 
paler than the dorsal, the bases of warts iii 
to V slightly reddish. 

Stage VI. Head shining black, bases of 
antennae and line above mouth whitish; 
width 2.2 mm. Body all black, velvety; 
warts shining, the bases of ii to iv faintly 
reddish under a lens, no marks visible to the 
unaided eye. Hair bristly, deep black, bar- 
buled, some longer ones posteriorly, but all 
alike black. Tips of feet pale. 

Stage VII (interpolated). Head black, 
the sides, clypeus, sutures and mouth more 
brownish ; width 2.5 to 2.7 mm. Body black, 
the basal rings of the warts dull luteous, 
warts shining, no other marks. Hair very 
coarse with barbules as before. 

Stage VIII. Head as in stage vi, width 
about 3 mm. Body and hair black, the bases 
of the warts shining, the ends of all the feet 
pale ; no marks. The back and sides of the 
head are brownish and later the antennae 
and line above the mouth becomes pinkish. 



The larvae hibernate in this stage. The 
growth is slow. The eggs hatched toward 
the end of June, the last molt took place 
between August 24th and September 12th in 
different larvae and hibernation began soon 
afterward. 

Food plants various low plants. 



PINK LOCUSTARIANS. 

A SPECIMEN of Ambiycotypka oblomgifoUa 
of a vinous color was sent me in 1886 by 
Mrs. Sidney L Smith who took it Aug. 9, at 
Woods' Holl. It was dead when it reached 
me but had been kept alive some time. All 
the green parts including both tegmina and 
wings were tinted of a uniform color except 
that the thickened green flecks of the normal 
tegmina and the lateral carinae of the pro- 
notum were fuscous. So too were the eyes, 
but the antennae, except the extreme base, 
were luteous like the ordinary form. The 
specimen was a $ and the color extended to 
the ovipositor of course, the denticles of 
which were fuliginous. 

Two other specimens (<f 9) of the same 
species were also taken at the same place by 
Mr. Richard Rathbun and Prof. A. E. Verriil 
on Aug. 29, 1886, and were examined while 
still living. The $ is of a pale coral red 
verging on magenta, the abdomen a shade 
paler, while the $ is of an orange red. The 
tegmina of the $ are of a very clear color 
with scarcely a single fleck of brown while 
those of the S are much dotted (for Ambly- 
corypha) with brown and longitudinally 
flecked with yellow, while the stridulating 
field is almost entirely dull brown, and an 
obscure patch of the same color more distinct 
on one side than the other appears near the 
middle of the outer half of the tegmina near 
the upper margin. In both the palpi are of 
the color of the body, but the eyes arc green 
and the antennae of the normal luteous. 
The lateral carinae of the pronotum are 
luteous in the 9, fuscous in the J . 
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They devour the flowers of golden rod and 
clover etc. with great zest. 

All parties at Woods' Holl during the sea- 
son insist upon it that they had no tempera- 
ture at all approaching the freezing point. 

I described (Psyche ii, 189) a similar speci- 
men of A, rotundifoUa — published in Dec, 
1878; and Brunner speaking of the same 
species in his Monogr. der Phaneropt. (p. 269) 
says one Pennsylvania specimen has violet 
tegmina. He also gives instances of similar 
variation in other Locustarians. Lewis gives 
an instance of the same peculiarity in Cyrio- 
pkyllnm concavum (Proc. Acad. nat. sc. 
Philad., 1883, 44)* Samuel H, Scudder. 

McNeill on Tkyxalinae. — The Daven- 
port academy of natural sciences has just 
published, in an octavo pamphlet of 96 
pages and six admirable plates, Prof. J. Mc- 
Neill's Revision of the Truxalinae of North 
America. It is one of the most important 
pieces of recent work done on North Ameri- 
can Orthoptera by American entomologists ; 
for the Tryxalinae have been one of our least 
known though richest groups. The classifi- 
cation is an independent one and does not 
follow very closely the features of Brunner's 
general outline for the Tryxalinae of the 
world given four years ago, and which con- 
tained a relatively small portion of the gen- 
era here recognized by McNeill. Altogether 
75 species are entered, referred to 31 genera, 
of which II are proposed as new. Only ten 
new species are described, which is an aston- 
ishingly small number for the country, since 
several new forms have been found in the 
East within recent years, and a great deal re- 
mains to be done even here. A full figure, 
generally with considerable additional detail 



is given for every genus, but unfortunately 
the enlargement above nature is not indi- 
cated. The memoir places our small grass- 
hoppers on a very different basis from that 
on which they have hitherto stood, and the 
figures alone are a striking addition to our 
means of study and determination. 

A GENUS OF GrYLLIDAE HITHERTO UNRE- 
CORDED FROM THE United States. — I 
have recently received from Mrs. Annie 
Trumbull Slosson specimens obtained in 
southern Florida of a new species of Mogo- 
siplistus, which may be called M. slossoni. — 
It differs from all known species in its long 
pronotum, which is considerably longer than 
broad, a little broader posteriorly than an- 
teriorly, the lateral canthi rounded, the pos- 
terior margin truncate, straight, the lateral 
lobes equally rounded anteriorly and posteri- 
orly ; the first joint of the hind tarsi is elon- 
gate and much more than twice as long as 
the hind tibial calcaria; the ovipositor as 
long as the hind tibia and tarsi taken 
together. The body is covered with gray 
scales^ beneath which the thorax is testaceous 
and the abdomen black; the central portion 
of the outer face of the hind femora is also 
black; antennae castaneous. Length of 
body, 9 7.5 mm; ovipositor, 5 mm. Bis- 
cayne Baj', Fla., under bark of trees. 

Mrs. Slosson writes that they are silvery 
and iridescent in life, and very agile and 
were found wherever she tore off bark from 
fallen trees. 

The genus has been heretofore known in 
America only from Chili, the species from 
Cape St. Lucas Lower California referred 
here (Mogoplistes) by me belonging else- 
where. Samuel H. Scudder. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -|- 206 pp. 
i2mo. $1.25. 

An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, i»hich 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a ButterBy. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scuoder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many : and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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A NEW HYPOTHESIS OF SEASONAL-DIMORPHISM IN 

LEPIDOPTERA. — II. 

BY ALFRED GOLDSBOROUGH MAYER, CAMBRIDGE, MASS. 



(2) New Hypothesis of Seasonal- 
Dimorphism, 

I know of only one experiment upon 
the effect of excessive heat upon Lepi- 
doptera, and that was performed upon 
the pupae of Vanessa antiopa^ by 
Fischer ('95) who, it will be remem- 
bered, subjected them, when fresh, for 
3 hours and then daily for 2-3 hours to 
a temperature of 40^-42® C. keeping 
them at all other times at 35**-38** C. 
The butterflies which issued resembled 
those which would have resulted from 
exposure to cold of *o®-i° C. 

It has occurred to me that in this 
remarkable fact we may have a clue to 
at least a partial explanation of the 
action of cold upon seasonally-dimor- 
phic Lepidoptera. It is well known 
from the researches of Dutrochet, Ross- 
bach, and Plateau that if organisms be 
subjected to gradually increasing heat 
the metabolic processes as evinced by 
increased excretion in protoplasm, and 
more rapid rate of development, become 
more and more active ; until suddenly 
all movements cease and heat rigor sets 
in. This is not death however for if the 
organism be now cooled down, recovery 
takes place, and the life processes return 



with normal vigor. According to Pla- 
teau* the temperature of heat rigor in 
various insects varies between 38**-43** 
C. It is highly probable then that the 
high temperature of 40®-42® C. pro- 
duced heat rigor in the pupae, and 
therefore the metabolic processes were 
checked, exactly as they would have 
been by the benumbing influence of 
cold. If this be true it becomes prob- 
able that the peculiar color-aberrations 
caused by cold are only an expression 
of the decreased metabolism in the 
pupae. It will be remembered that 
heat of 35** C. produces an aberration in 
V. antiopa which is just the reverse of 
that caused by cold. In this case the 
peculiar coloration could be explained as 
one of the results of the increased meta- 
bolism in the pupae. 

Now it may well be that it is an advan- 
tage to a pupa which is destined to with- 
stand the winter's cold to inherit a 
tendency toward a low metabolism, for 
resistance to the cold would naturally 
require the possession of low metabolic 
processes ; hence those pupae which 
already possessed low metabolism would 

* Plateau, ''^^ ; Bulletin d TAcademie royale des sciences 
de Belgique, xxxiv, pp. 315-317. 
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he in better condition to withstand the 
effects of the cold. Natural selection 
would then operate to weed out all 
pupae having high metabolic processes, 
for they would be more likely to freeze ; 
whereas those individuals in which the 
metabolism was low would be pre- 
served. Also this inherited tendency 
in the overwintering pupae to possess 
low metabolic activity might become so 
strongly fixed that it would be found 
difficult to alter it by the mere subjection 
of the pupae to a high temperature, 
such as 32°-35** C. Moreover it would 
doubtless be of advantage to the insects 
if they had the power to resist the in- 
fluence of such warmth, for there are 
often hot periods of weather in the 
autumn through which the over-win- 
tering pupae must pass; but their 
development must not be hastened 
thereby, for if the butterflies emerged 
they or their progeny would probably 
perish of the cold. 

Professor Weismann's former (1875, 
*82) idea that in the seasonally-dimor- 
phic butterflies of the temperate zone 
the phylogenetically older form issues 
from the wintered chrysalids, and repre- 
sents the form which existed during the 
glacial epoch, is to my mind improb- 
able. His hypothesis may be true as 
far as the European Vanessa levana- 
prorsa is concerned, because, as is well 
known, the butterflies of Europe are 
more closely related to those of Siberia, 
than to those of Africa or India. (See 
Bath (*95)).* The cause of this lies 



•Bath, W. H. 1895; Entomologist Vol. a8, p. 247. 



in the well known fact that there has 
been, according to Geikie, no land con- 
nection between Europe and Africa 
since the close of the glacial epoch. 
Moreover the deserts of Sahara, and 
Arabia, and the snow clad peaks of the 
Himalayas form an insuperable bamer 
beyond which tropical forms could not 
pass to enter the northern regions. In 
America, however, the case is very dif- 
ferent, for almost 50% of all the known 
species of Lepidoptera of the world come 
from South America,* and there can be 
but little doubt that the ancestors of most 
of the North American butterflies came 
from South America. The ancestors 
of the North American forms have 
gradually crept in from South America 
after the glacial epoch, and as their 
range extended further and further 
north, they were obliged to become 
adapted to the cold, or perish. This 
adaptation would mean the acquisition 
of a low metabolism in the over-win- 
tering pupae. In this connection it is 
interesting to notice that Merrifield ('93) 
has shown that in England those pupae 
of Pyrameis atalanta which form in 
the autumn all perish of the cold. This 
insect usually hibernates as an imago, 
and is not seasonally-dimorphic. In- 
deed, the seasonally-dimorphic butter- 
flies, of the temperate zone, according 
to Scudder (Butterflies of New Eng- 
land, 1889, p. 1384) probably all w/«/^r 



* Schatz (^92) finds that there are in South America ^^^ 
genera of butterflies comprising 4560 species, and that 351 
of these genera are proper to South America alooe. In 
North America, on the other hand, there are according to 
Edwards only 66 genera and 612 species. 
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over as pupae. Dr. Scudder has also 
observed, that in a few cases of seasonal- 
dimorphism we find differences between 
the earlier and later appearing members 
of the spring brood, the later members 
showing an approach toward the sum- 
mer form. 

It is highly probable that the vast 
majority of Lepidoptera which existed 
in North America before the glacial 
epoch, simply retreated southward upon 
the approach of the ice. For to have 
them remain we are obliged to assume 
that not only they, but their food plants, 
also, became acclimated to the cold. 
Many of those which did remain, and 
succeeded in defying the cold would 
probably for the most part become so 
thoroughly acclimated to it that they 
would finally prefer a cold climate, 
and when the ice retreated they would 
probably follow it northward leaving 
a few representatives stranded, as it 
were, upon the tops of the highest 
mountains ; as has been shown by Grote 
and, also, Scudder ('89 p. 588) to 
have been the case with Oeneis s em idea 
of Mount Washington. 

In the case of Papilio ajax^ which 
was experimented upon by Edwards, 
I have reason to believe that it could 
not have existed in North America dur- 
ing the ice period. For its nearest allies 
are all in Mexico, and South America, 
none of them being found in the colder 
parts of North America. Moreover its 
food plant, the papaw {Astmina triloba^ 
Dunal.) belongs to the characteristically 
tropical family Anonaceae, and cannot 
live in a cold climate. This leads me 



to suggest that walshii or telemonides 
are not primitive forms as would be the 
case were Weismann's 1875 hypothesis 
true. I also predict that if the over- 
wintering pupae of Papilio ajax be 
subjected to a constant heat of from 
30°-35® C. they will be transformed into 
the summer form marcellus. 

Conclusions: In lepidoptera of the 
temperate regions it is an advantage for 
the summer pupae to possess hi^h meta- 
bolic processes, for under these circum- 
stances their development is rapid. On 
the other hand it is an advantage for the 
overwintering pupae to posses low meta- 
bolic process, for under these circum- 
stances they would be the better able to 
withstand the influence of warm periods 
of weather in the autumn ; for if the 
butterflies emerged at this time they or 
their progeny would probably perish of 
the cold. Moreover in order that the 
pupae may withstand the influence of 
the winter's cold it is essential that they 
possess a low metabolism. Natural selec- 
tion would then operate to cause all 
summer pupae to inherit a high meta- 
bolism, while all overwintering pupae 
would be forced to inherit a low meta- 
bolism. Pupae which possess a constitu- 
tional tendency toward high metabolism 
give rise to the summer form of imago, 
while those pupae which possess a con- 
stitutional tendency toward low meta- 
holism give rise to the overwintered 
form of butterfly. The summer and 
winter forms of imago are only expres- 
sions of this difference in constitution of 
the summer and winter pupae. 

It is well known through the re- 
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searches of Barker,* Brandes,t Butler, { 
and others that tropical butterflies 
exhibit seasonal dimorphism. It has 
occurred to me that this va^iy possibly be 
due to the direct influence of the vary- 
ing humidity upon the pupae. Pupae 
reared in a dry atmosphere may give 
rise to the dry season form, while those 
reared in a humid atmosphere may give 
rise to the wet season form. I am 
assured by Mr. E. A. C. Olive of Cook- 
town, Qiieensland, Australia that the 
development of pupae in that region is 
more rapid in the wet season than in 
the dry. 

I freely admit that Weismann's 
''adaptive" seasonal-dimorphism may 
exist, but I believe that the explanation 
given in this paper is more probable. 
I hope that some of the many able 
entomologists who are carrying out re- 
searches upon seasonal-dimorphism will 
test its truth or falsity by experiment. 

Literature Recording Temperature Experi- 
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ON MOUNTING MINUTE INSECTS, PARTICULARLY 

MICRO-DIPTERA. 



BY CARL F. BAKER, AUBURN, ALA. 



There has been, in the past, a great 
lack of uniformity in the mounting of 
minute insects. I believe the subject 
one demanding the earnest attention of 
collectors. Probably nothing adds more 
to the appearance of a collection than a 
uniform style of mounting, and also, 
nothing is more difficult to maintain 
(under the present order of things) in 
the building up of a large collection by 
accessions from other collections. Fur- 
ther, the usefulness of what is intended 
for a working collection depends almost 
entirely on the manner of mounting. 
In a lot of minute insects recently re- 
ceived from Europe, over a dozen dif- 
ferent styles of mounting (all on pins) 
were represented, and not one was 
adapted to a rapid and satisfactory 
examination of the insect. For certain 
very essential characters remounting 
was necessary. 

In Coleoptera, Hemiptera, and Hy- 
menoptera, during the past few years, 
the mounting has become much more 
uniform in this country, the triangular 
slip of cardboard being used almost 
exclusively. Unfortunately there has 
been the greatest variation in size of 
slip, and manner of placing specimen 
on same. The most satisfactory size 
and shape seems to be that recom- 
mended by Riley, and I believe this 
should be adopted by all American col- 



lectors. With a little practice these 
can be very rapidly cut by hand from 
strips of cardboard of the standard 
width. In hand cut slips there will be 
a very convenient variation in size of 
point. With the slips should be used at 
least a No. 2 pin — preferably Klaeger. 
There is nothing gained by the use of 
very slender, easily bent pins, and they 
are extremely exhausting to the patience. 
So trying to me are these very slender 
pins that I never use them except with 
Micro-lepidoptera, to stick into pith 
mounted on a heavier pin. 

Holding the pin in the hand, slip 
pointing to the left, the mounted insect 
should always have the head directed 
away from the operator, and be evenly 
saddled on the extreme point of the 
slip, at right angles to both slip and 
pin. Specimens are usually better 
mounted with the back straight up, the 
slip point glued to one side of the ven- 
tral surface. This will allow a ready 
examination of any portion of the body 
with a i or ^ objective, provided the 
standard length of slip is used. If a 
good glue (like fish-glue) of the right 
consistency is used there will be no 
trouble with specimens falling off. A 
moderately thin solution of white shel- 
lac in alcohol has best served my 
purposes. It should be remembered 
that the most important characters in 
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Coleoptera are ventral, in Hymenoptera 
dorsal, and in Hemiptera both dorsal 
and ventral. 

Not only has this method been found 
to answer every purpose (both as to 
utility, and beauty also — if neatly done) 
in connection with the preservation and 
study of material in Coleoptera, Hemip- 
tera, and Hymenoptera, but it is a far 
more rapid method for the minute 
things than any other, and American^ 
workers have no time to waste. I 
would like to ask why this method can- 
not be used for Micro-diptera? I can 
see nothing to be gained by adhering to 
the old methods of pinning, that in 
which the cork and pith blocks are 
used requiring the expenditure of too 
great an amount of time. Up to a very 
recent date most dipterists have insisted 
that it was absolutely necessary to pin 
all Diptera, yet in no case at hand can 
I find a good reason given. On the 
contrary one of our best dipterists 
lately informed me that in future he 
wished the micros all mounted on slips. 



I use the moderately thin shellac glue 
and have had no trouble with specimens 
falling ofi^ On the other hand, speci- 
mens on the little pins in pith often 
come loose and swing about, standing 
at all angles and ruioing the appearance 
of the collection. Not only is there a 
great saving of time in mounting on 
slips, but there is far less injury to the 
specimen than in pinning, and it is 
much more readily manipulated under 
the microscope. I have used this method 
in my own collection for some time and 
think myself justified in recommending 
it to American collectors, though it 
would undoubtedly horrify our patient 
and long-suffering European brethren. 
Many of us would be very glad to iiear 
from the dipterists regarding this matter. 
However, before any definite opinion is 
rendered, specimens correctly mounted 
by this method should be carefully exam- 
ined. I will gladly loan such specimens 
from my own collection to any one will- 
ing to pay postage on same. 



NOTES ON NEW ENGLAND ACRIDIDAE.— III. OEDIPODINAE— IV. 



BY ALBERT P. MORSE, WELLESLEY, MASS. 



12. Chortophaga Sauss. 

Chortophaga Saussure 1S84. Pro- 
dromus Oedipodiorum, 43, 72. 

18. Chortophaga viridifasciata DeG. 
Figs. 18, i8a. 

Acrydium viridifasciatum, De- 
Geer, Memoires d. Ins., iii, 498, pi. 
42, fig. 6 (1773). 



Locust a {Tragocephala) viridifas- 
ciata, Harris, 181. 

Locust a ( Tragocephala) infuscata. 
Harris, 182. 

Locust a (Tragocephala) radiata, 
Harris, 183. 

Tragocephala infuscata, Scudder, 
461 ; Thomas, 102. 

Tragoceph a la viridifasciata . Scud- 
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dcr, 461 ; Smith, — Me., 14S, — Conn., 
374; Thomas, 103. 

Chortophaga viridifasciata, Saus- 
sure, 72; Fernald, 40; Comstock, 104; 
Morse, 105 ; BeutenniUller, 295. 

Chimarocephala viridifasciata . 
Comstock, 98. 

A very full bibliography of this 
species and interesting notes on varia- 
tion are given by Scudder in Proc. 
Boston soc. nat. hist., xvii, 481, — also 
Entom. notes, iv, So. In coloration, 
dichromatism, form of head and char- 
acter of haunts it is intermediate between 
the present group and the Tryxalinae, 
with which it was formerly classed. 

Antenna : $ , 6-8 ; 9 , 6-8. H. fem. : 
<f, 10.5-12.5; 9, i3-»5-5- Teg. : 
(J, 16.8-20; 9, 18.6-25. Body: (f , 
17-20; 9, 32-32. Total length: (f , 
21.5-26; 9» 26-33 "^"^• 

This is our only species of the sub- 
family which is markedly dichromatic, 
presenting two distinct types of colora- 
tion, one entirely brown, the other 
largely green but with a smiill amount 
of brown upon the tegmina. These 
two forms are commonly distinguished 
by the names virginiana for the green 
and infuscala for the brown, applied 
to them by Fabricius and Harris respec- 
tively. Specimens are occasionally 
found which can scarcely be referred 
properly to either form, the color being 
a mixture. Rarely, the green is wholly 
or largely replaced on the head, prono- 
tum and hind femora by pink or reddish 
purple. 

This dichromatism is largely, but not 
entirely, characteristic of sex ; most of 
the females being green, of the males 



brown. Thus of 300 specimens in my 
collection only about 18 per cent, of the 
females are brown and 10 per cent, of the 
. males green. This proportion is smaller 
than that given by Scudder (Proc. B. 
S. N. H., loc. cit.) but I have no doubt 
that it is much higher than exists in 
nature, the common practice of the 
collector being, naturally, to preserve 
more examples of the scarcer form. 
Brown specimens vary much in intensity 
of hue according to age, those taken in 
late July and August being notably dark 
colored. 

The hind tibiae differ much in color 
in different specimens, being variously 
tinted with brown, blue, pink or purple, 
without regard to sex. 

Harris' name, radiata^ proposed for 
examples with infuscated wing-veins 
and a slight difference in general color- 
ation, does not seem worthy of retention. 

This is the most abundant of our 
springtime locusts. It is widely spread 
over the country but is found most 
plentifully in old, grassy, mowing fields 
and pastures, where it occurs both in 
the drier and moister portions and is 
seemingly equally at home in each. 

It is readily secured by sweeping. 
While taking wing readily its flight is 
short, seldom over a rod or two, and it 
is not difficult to capture. The male 
flies in a circling course, and usually 
stridulates, producing a fine, sharp crep- 
itation ; the female flies farther and 
more directly. 

The season in which this species may 
be found is the most protracted of any 
locust of the present grouj). It makes 
its appearance in April, — I have taken 
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it on the 24th, but it can probably be 
found earlier — is abundant in May and 
June, common in July, scarce in 
August, and has been taken in Sept., 
Oct., and Nov. in the adult state. 
Beutenmttller reports it as double- 
brooJed at New York. The three 
specimens which I have taken at Wel- 
lesley on Nov. 8 and 17 are females in 
good condition and probably had gained 
their winsTS within a short time. The 
young may be readily found in the 
latter part of August and during the 
remainder of the season in the haunts of 
the adult. On mild sunny days in 
winter when the ground is bare they 
may be met with along the edges of 
woodlands on southward-facing slopes 
and in sheltered nooks. Here, in com- 
pany with the young of H, tuber- 
culatus and A, sulphur ea^ they may 
be found hopping gaily about on the 
approach of a stranger, pattering like 
hailstones on the dry leaves underfoot. 
This locust is doubtless found 
throughout New England. Smith 
reports it from Norway, Me. I have 
specimens from various points in Vt., N. 
H., Mass., Conn., and from Martha's 
Vineyard and Penikese Ids. Among 
these are two worn males from Tucker- 
man*s Ravine on Sept. 6. 

13. Encoptolophus Scudd. 

Eficoptolophus Scudder 1S75. Proc. 
Boston soc. nat. hist., xvii, 47S. (Also 
in Ent. notes, iv, 77.) 

10. Encoptolophus sordidus Burm. 

Fig. 19. 

Oedipoda sordida. Burmeister, 
Handbuch der Entomologie, ii, 643, 



(1838). Scudder, 473; Smith, — Me., 
151, — Conn. ,373; Thomas, 116. 

Locusia nebulosa, Harris, 181. 

Encoptolophus sordidus. Saussure, 
77; Fernald, 41; Comstock, 103; 
Morse, 105 ; Beutenmtlller, 296. 

Antenna : <f , 8-9 ; 9 , 8-9. H. 
fem. : (J, 11-12; ?, 14-15. 5. Teg.: 
<f, 16-19.5; 9, 20.5-24. Body: <J , 
19-21. 5 ; 9 , 24-35. Total length : <f , 
21-28.5 ; 9 , 28-32.5 mm. 

I'his species is easily recognized, not 
only from the venation of the tegmina, 
but from its superficial appearance. 
Though very plentiful in numbers its 
range of variation is relatively small even 
in color, the gp'ound tint being either 
dull rusty, yellowish, or smoky brown. 

It is a very common and widely dis- 
tributed locust and is found most plen- 
tifully in the drier portions of old fields 
and pastures in late summer and fall, 
at which season the dull rattling of the 
countless numbers which rise before the 
feet of the stroller on a sunny day is 
almost continual. Its flight is but short, 
seldom more than a rod or two in 
length. Owing to its abundance it can 
readily be obtained in numbers by 
sweeping. 

I have taken it on various dates from 
Aug. 9 to Nov. 17. It is doubtless 
found throughout New England ; I have 
examples from Fryeburg and Deering, 
Me. ; Hanover, (Weed), and Kingston, 
(S. W. Denton), N. H. ; Brattleboro, 
Vt. (Mrs. J. B. Powers) ; Belmont 
(Maynard), Adams, Wellesley and 
vicinity, Mass. ; Canaan, Greenwich, 
So. Kent, New Haven, Stamford, and 
Thompson, Ct. 
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DESCRIPTION OF SOME NEW GENERA IN THE FAMILY 

CYNIPIDAE. 

BY WILLIAM H. ASHM£AD, WASHINGTON, D. C. 



Stibfamilv iii ANACHARINAE. 
AcANTHAEGiLiPs gen. nov. 

This genus is based upon a single speci- 
men in the Herbert Smith collection, taken 
by him at Chapada, Brazil. It is closely 
allied to Xyalaspis Hartig, and Aegilips 
Haliday, but is readily distinguished from 
both by the very large erect spined scutellum, 
the rugose mesonotum which is without par- 
apsidal furrows, the /<7»^ open radial cell, and 
by the larger abdominal petiole. 

Acanthaegilips bratiliensis sp. n. J. — 
Length 2.4 mm. Black, shining; antennae 
and legs brownish-yellow, anterior and mid- 
dle femora, except at base and apex, brown, 
hind coxae and femora, except at apex, and 
hind tibiae, except at base, black; wings 
hyaline, the veins brown. 

The head is perfectly smooth, highly pol- 
ished; mandibles brownish-yellow, 3-dentate, 
the teeth black; antennae longer than the 
body, slightly thickened at apex, 13-jointed, 
the scape long, obclavate, as long as the sec- 
ond flagellar joint, the first flagellar joint be- 
ing as long as the pedicel and scape united, 
the following joints to penultimate gradually 
shortening, the last joint as long as the two 
preceding united. Mesonotum coarsely 
irregularly rugose, without furrows. Scutel- 
lum produced into a long erect acute spine 
the length of the mesonotum. Metanotum 
rugose with the pleura pubescent. Marginal 
vein long, open along the fore margin, the 
second abscissa of radius t^ice the length of 
first. Abdomen subglobose, polished, the 
petiole smooth. 

Hab. — Chapada, Brazil. 

Subfamily viii CYNIPINAE. 

Phylloxeras gen. nov. 

This genus is based upon Biorrkixa rubinus 
Gillette, which is quite distinct from Biorrhiza 



Westwood, in having 13-jointed, not 14- 
jointed antennae, and by having only faint 
traces of parapsidal furrows. 

It comes, however, quite close to the aga- 
mous female of Trigonaspis Hartig, but the 
scutellum is rounded, with indications of 
foveae on either side at base, and without a 
rim at apex. In Trigonaspis, the scutellum 
is semicircular, without foveae at base and 
bounded by a delicate rim posteriorly. 

In Phylloteras the frons is shagreened or 
coriaceous, the mesonotum subopaque or alu- 
taceous, the antennae rather short, the third 
joint a little longer than the fourth, joints 9 
to 12 twice as long as thick, while the claws 
of hind tarsi have a tooth at base within. In 
Trigonaspis the frons is smooth, shining, or 
at the most feebly alutaceous, the mesonotum 
polished, the antennae with the third joint 
almost twice as long as the fourth, joints 7 
to 12 being scarcely longer than thick, while 
the claws of hind tarsi are simple, without a 
tooth. 

Spiiaeroteras gen. nov. 

This genus is based upon Biorrhiza mellea 
Ashm., which diflers from the true Biorrhiza 
in having no carina on the frons between the 
antennae, in having only 13-jointed antennae, 
by the scutellum being rounded, and Anally 
by the hind tarsi being much shorter than 
the tibiae, the claws having a more or less 
distinct tooth beneath at base. 

In Biorrhiza the scutellum is lunate or 
semicircular, the frons carinate, the hind tarsi 
as long as their tibiae, while the claws are 
simple. 

Trichoteras gen. nov. 

In this genus the antennae are only 12- 
jointed, the third joint being a little shorter 
and thicker than the fourth, but of an equal 
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length with the fifth ; joints 6-8 become grad- 
ually shorter and ^horter, joints 8 to 11 being 
only a little longer than thick, the 12th or 
last joint oblong, as long as 10 and 11 united. 
The head and thorax are closely punctate, 
opaque, and very hairy, the disk of the meso- 
pleura alone polished and bare ; the scutellum 
is cushion-shaped, a little longer than wide, 
with two smooth, lunate foveae at base; 
hind tarsi not longer than their tibiae, the 
claws with a tooth at base beneath. 

Trichoteras coquilletti sp. n. Galls. — 
Small, brown, subopaque, globular galls, 
averaging from 6 to 8 mm. in diameter, and 
internally with a central kernel or larval cell 
held in place by radiating filaments. 

These galls were collected by Mr. D. W. 
Coquillett, at Los Angeles, Cal., from the 
upper surface of the leaves of an unknown 
oak, who forwarded them to the Department 
of Agriculture, where three specimens of 
the gall wasp were reared. Structurally and 
in general appearance the galls very closely 
resemble Dryophanta folita Bass., but the 
subapterous wasp is quite different from that 
species. 

Gall-wasp. Agamous, ?. Length 2.5 mm. 
Head and thorax ferruginous, closely punc- 
tate, atid very hairy ; prosternum and pleura 
blackish ; legs fusco-plceous, the articulations 
paler. 

Antennae 12-joinied, shorter than the 
body, the scape fully as long as the first 
joint of flagellum, obconical, and much 
stouter, pedicel li times as long as thick; 
second joint of flagellum distinctly longer 
than either the first or third joint; fourth 
joint of flagellum a little shorter than the 
third, the fifth and following joints gradu- 
ally shortening, the penultimate joint being 
scarcely longer than thick, the last joint fully 
as long as the first joint of flagellum, or 
twice as long as the penultimate. Wings 
abbreviated, narrowed and not extending 
beyond tip of abdomen, the veins dark brown, 
the marginal cell open, the areolet indicated 
by the union of the surrounding nervures. 



Abdomen black, polished, pubescent along 
the sides towards base, and as long as the head 
and thorax together, compressed, and viewed 
from the side it is as broad as long, the 
hypopygium armed at tip with a long 
spine. 

Hab. — Los Angeles, California. 

Type, No. 3498, U. S. N. M. 

Described from 3? specimens, bred Nov. 
26 and 29, and Dec. 6, 1892. 

AuLACiDEA gen. nov. 

The type of this genus is Attlax mulgidiuola 
Ashm., and to it belong all the N. A. species 
recently described under the genus Aulax. 
From Aulax Hartig {^sens. sir.) it is readily 
separated by the closed marginal cell. It is 
intermediate between Aulax Hartig, and 
Phaenacis Forster; from the former, it. is at 
once separated by the character already re- 
ferred to — the closed marginal cell, while 
from the latter which also has a closed 
marginal cell, it differs in having the first 
abscissa of radius curved, the apical branch of 
the submarginal vein straight, the parapsidal 
furrows sharply defined, complete, the female 
with 13-14-jointed antennae, the third joint 
being shorter than the fourth or at least no 
longer. In Phaenacis the first abscissa of 
radius is almost straight, the apical branch of 
the submarginal vein curved, the parapsidal 
furrows incomplete or vaguely, indistinctly 
defined, while the female antennae has the 
third joint longer than the fourth. 

GoNASPis gen. nov. 

This genus is based upon Diastrophns 
sctiiellaris Gillette, and to it also belongs 
D. pottntillae Bassett. It is at once separated 
from Diastrophus Hartig, by the shape of the 
scutellum which is much produced, in out- 
line pyramidal, its tip projecting far over the 
metathorax, by the lower half of the meso- 
pleura being coarsely sculptured, and by the 
antennae being 13-jointed in ?, 14-jointed in 
$, In Diastrophus the $ has 14-jointed 
antennae, the i 15-joinied antennae. 
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GiLLETTEA gcn. nov. 

This interesting new genus of gall-making 
Cynipidae, which is dedicated to Prof. C 
P. Gillette, one of our most industrious stu- 
dents of these insects, is based upon an 
undescribed species discovered by Prof. T. 
M. Holzinger, of Winona, Minnesota, living 
in pithy swellings on the leaf petiole of 
Ta raxacum dems-Uo n is . 

It comes very close to the European genus 
Xestophanes Fdrster, agreeing with it in 
having a smooth mesonotum, an open radial 
cell, with a distinct areolet, and well defined 
parapsidai furrows; but the antennae in 
both sexes are X4-jointed, the third joint 
being distinctly longer than the fourth, the 
scutellum is smooth or nearly smooth, while 
the metanotum has two parallel, widely sep- 
arated median carinae. In Xestophanes the 
antennae are 13-jointed in the $ , 15- 
jointed in the ^, the scutellum rugulose, 
while the metathoracic carinae are not par- 
allel and converge anteriorly. 

Gillettea iaraxaci%^. n. Galls. — Irregular, 
knotty-like, pithy swellings, occurring 
together and uniting and forming oblong, 
irregular galls along and surrounding the 
leaf-petiole of Taraxacum dtns-leonis ; aver- 
age length from one-quarter of an inch to 
fully two inches. 

Gall-wasp. $. Length 1.5mm. Polished 
black, shining; head above, disk of meso- 
notum and scutellum feebly, microscopically 
shagreened; face and sides of thorax more 
distinctly shagreened, subopaque; antennae 
brown-black, with tip of pedicel and first 
joint of flagellum honey-yellow ; mandibles 
pale rufous with black teeth, bidentate; all 
coxae black, the femora brown-black, towards 



apex as well as all tibiae and tarsi, honey- 
yellow, the tibiae medially as well as two or 
three terminal joints of tarsi, obfuscated; 
wings hyaline, the veins blackish. 

Antennae 14-jointed, nearly as long as the 
body, filiform, the first joint of flagellum one- 
half longer than the second, the second 
about 3^ times as long as thick, the following 
joints imperceptibly shortening, so that the 
penultimate is only half the length of the 
second, the last joint being about one-half 
longer than the preceding. Parapsidai 
furrows distinct, complete the middle lobe 
with a very vaguely defined median longitu- 
dinal line, and on either side anteriorly two 
short vaguely impressed lines, which are only 
visible in certain lights. Scutellum with two 
narrow oblique foveae at base. Wings with a 
short but distinct marginal cilia, the nervures 
distinct, black, the marginal cell about 24 
times as long as broad at base; areolet small 
but distinct, triangular. Abdomen not longer 
than the thorax, polished black, the second 
segment (the first after the very short petiole) 
about one-half longer than the third, the 
fourth and following very short, the hypopy- 
gium prominent, as seen from the side, 
triangularly acute. 

(J. Length i.i mm. Agrees well with the 
female, except in the usual sexual differences, 
the antennae being slightly longer, the third 
joint honey-yellow only at base; all femora, 
except the anterior at tips, being black, while 
the marginal and costal cells are more or less 
confluent. 

Hab- — Winona, Minn. 

Types, No. 3499, U. S. National Museum. 

Described from i ^ and 2 $ specimens, 
bred March 31, 1896 by Prof. T. M. 
Holzinger. 
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LIFE HISTORY OF EUCHAETES EGLENENSIS AND COM- 
PARISON WITH E. COLLARIS. 

BY HARRISON G. DYAR, NEW YORK. 



Egg, Large, rounded conoidal with flat 
ba&e, very shining, deep ocher yellow; reti- 
culations fine, hexagonal, linear and very 
obscure; diameter .7 mm., height .6 mm. 
Laid in patches of considerable size, the 
several eggs not contiguous. 

Stage I. Body pale yellow, warts large, 
black ; feet and shields dark ; joints 4 to 6 
reddish, forming a band, as also joint 10, but 
fainter. On prothorax four setae on the 
shield and one detached, two on the prespir- 
acular tubercle, two on the subventral tuber- 
cle; joints 3 and 4 with three setae from the 
wart ia-|-ib, one seta from iia, a very fine 
one from ib, one from iv and two from vi ; 
no subprimary setae on the thorax. On ab- 
domen two setae from wart i, one from ii, 
two from ifi, one each from iv and v, two 
from the leg plate; the subprimary tubercle 
vi is present on joints 5,6, 11 and 12 but 
bears no seta; vii and viii present on the ap- 
odal segments. On joint 13 the subdorsal 
tubercle (i -|- ii -|- »") bears only four setae. 
Lobes of head black, clypeus whitish ; width 
.5 mm. 

Stages IT- IV. As in the mature larva 
but the hair tufts shorter and smaller, only 
the dorsal ones (i^-iii) with any plumed 
hairs, consequently appearing less hairy. 
The youngest ones are a little greenish. 
Partly gregarious at first, hanging by a 
thread if disturbed. The habits are much as 
in E. egle. Widths of head .7, i, 1.5 mm. 

Stage V. Head shining reddish orange, 
paler in the sutures, ocelli dusky; width 2 
mm. Body orange red, a shade paler than 
the head, immaculate. Warts small, neat, 
black, -the hair bunches composed of short 
spinulated hairs basally, feathery ones cen- 
trally, compact, subpencilled, not concealing 
the body; short and even, 1.5 to 2 mm long, 
those from warts i and ii on joints 3 and 4 



longer, on 4 about twice as long, on 3 three 
times as long as on the others. Hair all sor- 
did silvery gray; leg plates blackish. Tu- 
bercles i to vi normal, iv scarcely smaller 
than V ; four warts on joints 3 and 4 ; cervical 
shield and anal plate reduced, represented 
each by four small warts. Joint 2 slightly 
retracted, considerably reduced. 

Euckaetes collaris has the same number of 
stages and the same widths of head. The 
eggs are likewise large, rather heminpherical. 
In the first stage tubercle i is single-haired 
throughout, but otherwise the setae are just 
the same, with the curious non-setiferous tu- 
bercles vi on the apodal segments. The 
head is paler, having only a dusky shade at 
the vertex of each lobe. In all the subsequent 
stages the body is whitish and the head sil- 
very gray, the hair tufts spreading, not pen- 
cilled, forming an even smooth coat rising 
about 2 mm. above the back, longer at the 
ends. The warts are concolorous with the 
body, not blackish ; there are no marks. In 
habit the larvae differ by their tendency to 
concealment and are hence less often seen. 
They feed on the dogbane (Apocynum) 
while E. eglenensis prefers milk-weed 
(Asclepias). 

In previously published accounts oi E, col- 
laris^ Jewett seems to describe four stages 
and Edwards implies six, but in neither case 
is the number definitely stated. 



Butterfly Sounds. — Carl Frings states 
(Soc. ent, Mar. i, 1897) that when some bred 
specimens of Parnassius apollo were dis- 
turbed, they spread their wings out flat and 
produced a distinct (recht laut) noise by a 
forcible and continued grating of the hind 
tibiae and tarsi against the basal field of the 
hind wings, which is rather thickly beset with 
stiff hairs. 
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OUR GREENHOUSE ORTHOPTERA. 

The following instances of Orthoptera not 
native to the spot occurring in our green- 
houses are the only ones that have come to 
my knowledge. The first is a Copiophora 
(described as a new species by Thomas) 
which was found in the greenhouse of the 
Agricultural department at Washington. 
Another is a species of Bliastes, a single 
specimen of which did great damage a year 
or two ago in4he orchid house of the Miss- 
ouri botanic garden at St. Louis, before it 
was found. Both these genera of Locusta- 
rians are strangers to the United States, 
belonging in tropical America; they were 
undoubtedly introduced with imported 
plants. The third case is Ap tikes agitatrix 
Uhler, one of our southern crickets ranging 
as far north as Baltimore, which has been 
found in all stages of development in green- 
houses of the Cambridge botanic garden by 
Mr. J. W. Folsom ; it seems to have done no 
material damage. Samuel H. Scttdder. 

SOME CORRECTIONS IN GENERIC 
NAMES IN ORTHOPTERA. 

It unfortunately appears that several of the 
names proposed for new genera in my recent 
paper on Truxalinae are preoccupied. I, 
therefore, propose for these names the fol- 
lowing substitutes : 

Oreina in the key is simply a typographi- 
cal error, it is written Opeia on pp. 214-215 
and in the explanation of plate II. 



Pnigodei may be Eupnigodes. 

Eremnus may be Ageneoiettix. 

Plectrophorus may be Plectroiettix, 

B runner ia may be Bruneria as the genus 
was intended to be named in honor of Law 
rence Bruner and was spelled Brunneria by 
the printer who could not be made to under- 
stand that there could be two names so sim- 
ilar as Brunner and Bruner, and as I could 
not see a secpnd proof, I could not tell 
whether corrections indicated were made or 
not. — yerome McNeill. 

AULOCARA AND AGENEOTETTIX. 

In a short paper just published (Can. ent. , 
xxix, 75) I have given Ageneotettix (Erem- 
nus McNeill) as one of the synonyms of 
Aulocara Scudder. In this I was mistaken. 
The former differs from Aulocara in that the 
prozonal carina is entire, instead of being 
cut by the transverse sulci ; in having the 
lateral foveolae of the male rhomboidal and 
subequal in width instead of triangular; and 
in the much greater inequality in length of 
the inner apical spurs of the hind tibiae, 
which latter are also red instead of blue. 
Aulocara has a number of species, some not 
yet described ; Ageneotettix extends from 
Indiana to Dakota in the north and south to 
Texas and if the forms all belong to one 
species it is exceedingly varied in size and 
markings. Aulocara extends south to 
northern Mexico. 

Samuel H. Scudder. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -f- 206 pp. 
i2mo. $1.25. 

An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 



By Samuel H. Scudder. 186 pp. 
$1.00. 



i6mo. 



In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflieis, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many : and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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With special reference to New England. By Samuel H. Scudder. 
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E. D. COPE, AS AN ENTOMOLOGIST. 



BY C. R. OSTEN SACKEN, HEIDELBERG, GERMANY. 



I have just been reading in the papers 
the sad news of the death of Prof. E. D. 
Cope, which occurred in Philadelphia 
a few days ago, and cannot resist the 
temptation to add my mite of homage, 
to the many homages his memory will 
receive. 

My acquaintance with Professor Cope 
was only superficial, but although from 
a distance, I always was an admirer of 
his genius. 

As a slight memento of him I possess 
a letter which he wrote me, on an ento- 
mological question, just 30 years ago. 
It is so characteristic, especially in the 
precision and terseness of its expres- 
sions, that I deem it worth while to 
communicate an exact copy of it for 
publication. The subject is the phe- 
nomenon well-known in Germany under 
the name of '' Heerwurm," produced 
by the larvae of a fly, scientifically called 
Sciara. 

Cope was, I believe the first to observe 
it in the United States, where it has 
been noticed several times since. 

Heidelberg, Germany, April 18, 1897, 



Acad. Nat. Sciences, Phila. 12, 27, 1867. 
Afy esteemed friend^ R. v. Osten 
Sac ken ^ 
I trouble thee so far as to send some 
larvae which I take to be Tipulideous^ 
but am not sure. — Will thee have the 
kindness to refer me to the genus or 
even the species if that be possible in 
the present state of our knowledge ; or 
to correct me if they not be Tipulidae. 
— I am publishing in the Pr. A. N. S. 
some observations on their habits, which 
are singular. They are subterraneous, 
but migrate. They are however inca- 
pable of progression on the ground, but 
use each others backs, the hinder walk- 
ing over the front, while the latter remain 
quiescent. They thus form an ever mov- 
ing stream above and solid mass be- 
low and seem like a slender slow 
moving snake. Has such a habit been 
noticed in any other species, e.g. in 
Europe ? I have not found it. An early 
reply will be thankfully received by thy 
friend in the Nat. Sci. 

Edw. D. Cope, 
Academy N. Sci, Philada. 
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A NEW SUBFAMILY IN THE JASSIDAE. 

BY CARL F. BAKER, POLYTECHNIC INSTITUTE, AUBURN, ALA. 



In the National Museum Collection 
there are several specimens of what is 
probably the most remarkable Jassoid 
insect yet discovered in North America. 
They are from California and were col- 
lected by Mr. Koebele. The peculiari- 
ties of form and structure are matched 
by several other Jassoids, its general 
appearance being that of an Acocepha- 
lid, yet the position of the ocelli com- 
bined with its other characters, render 
it unique. For while in general struc- 
ture it is a Jassid (sens, strict.), yet in 
the position ot the ocelli it is a Bythos- 
copid, as these organs are well down 
on the face. But the vertex is thin and 
fuliaccous, somewhat expanded before 
the eyes, concave above and curved up- 
ward, and nearly half again longer than 
the pronotum, thus removing it far from 
all Bythoscopid genera. In the passage 
forward and downward of the Jassid 
ocellus, this insect might have sprung 
from the original Bythoscopid root, but 
its development has certainly been along 
entirely separate and distinct lines. A 
more plausible theory is that there was 
no movement of ocelli except toward 
each other, the edge of the vertex just 
above the ocelli becoming extended far 
forward over them in the form ot a thin 
plate. This is borne out by the fact 
that the ocelli are still on a line between 
the upper edges of eyes. This insect 
is the sole representative of a group 



which is further removed from the 
Bythoscopinae, than the Ulopinae and 
Paropiinae are from the Jassinae, or the 
Ledrinae from the Tettigoninae. I 
name this new genus and subfamily in 
honor of the discoverer. 

Koebcliinae, n. subfam. Ocelli far below 
anterior edge of head and distant from the 
eyes, though on a line between upper edges of 
eyes. Vertex thin, foliaceous, concave, bent 
upward, slightly expanded before ejes, and 
longer than pronotum- 

Koebelia^ n. gen. Head broader than pro- 
notum, vertex half again as long. Ocelli 
as near to median line as to eyes. Elytra as 
long as abdomen (exclusive of $ genitalia), 
subcoriaceous, without an appendix. Veins 
weak; four apical and two anteapical cells, 
basal transverse vein entering radial cell ; 
claval veins two. Type: — 

Koebelia californica n.sp. $ . Length to 
tip of ovipositor, 7 mm. Light ferruginous, 
variously clouded with paler. Face abo\'C 
dark, with a transverse angulate lighter line 
which medially sends three branches to tip 
of vertex. Vertex with a median lighter 
area, which is broader anteriorly ; extreme 
anterior edge of vertex dark with fine light 
interruptions. Pronotum with a median longi- 
tudinal light line. Elytra opaque whitish, 
with three irregular, darker, transverse bands, 
the first indistinct, the second at middle of 
elytra, and the third between second and 
apex. All the veins and margins of elytra 
with sparse black points. 

Vertex broadly subtriangular anteriorly, 
length three-fourths of breadth between eyes. 
Front long, narrow, gradually narrowed to 
clypeus, frontal sutures extending only to 
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ocelli. Cljpeus small, long oval, the pointed 
end considerably exceeding genae, the latter 
being extremely narrow below the lorae. 
Below the ejes the sides of the genae are 
strongly obtusely angulate, the margin from 
this angulation to the lorae nearly horizontal. 
Pronotum short, width two and a half times 
length, anterior and posterior margins sub- 
parallel except at sides. Scutel rather small, 
shorter than pronotum. Ovipositor longer 
than rest of venter, exceeding the elytra by 



nearly a millimeter. Last ventral segment 
about as long as preceding, hind margin 
truncate. 

i . Length 5 mm. Colors very ,much 
darker, nearly all below with anterior femora, 
black; the only light portions of the face 
being the lines above, and a large area on 
either side below. 

Collected during August in Placer Co., 
California, by Mr. A. Koebele. 



INSECTS COLLECTED AT JACKMAN, MAINE. 

BY F. L. HARVEY AND O. W. KNIGHT, ORONO, ME. 



In August, 1895, we spent a week in 
the vicinity of Jackman'on the Cana- 
dian Pacific R. R. near where it crosses 
the Maine boundary, and the following 
insects were taken. We selected what 
seemed to be a very promising place for 
sugaring and laid a route nearly a mile 
long including all kinds of ground. 
We went over it twice each evening 
for three nights. The only remarkable 
thing noticed was the dearth of night- 
flying insects taken. The fields were 
alive with locusts and crickets. We 
were quite surprised to find the chinch 
bug in dry pastures on the high hills in 
Moose River township. The locality is 
fully 300 feet above the drainage of 
Moose River at Jackman. Moose 
River, after traversing several lakes, 
enters the North end of Moosehead 
Lake. The altitude at which the 
chinch bugs were found is remarkable, 
also the locality is nearly 100 miles 
farther north than Fryeburg, Me., 
where this insect infests one area cover- 
ing many square miles. 



Orthoptera. 

Gryllus luctuostis Sei'ville. Very 
common under rocks and piles of 
stones in the fields and pastures. It 
was by far the commonest insect to be 
found in the vicinity of Jackman. 

Nemobius fasciatus De Geer. Asso- 
ciated with the preceding species but 
not nearly so common. 

Ceuthophilus tnaculatus Harris. 
Not very common. A few were found 
under logs and stone piles. 

Scudderia curvicauda De Geer. 
Common in bushes and shrubbery. 

Xiphidium fascia turn De Geer. 
Very common in fields and meadows. 

Pezotettix glacial is Scudder. 
Rare. Five sjjecimens were taken 
in open woods and bogs along a de- 
serted wood road. These were found" at 
an unusually low altitude for this species- 

Afelanoplus femoratus Burmeister. 
Common in fields and meadows. 

Afelanoplus atlanis Riley. Common 
in fields etc. 
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Stenobothrus curtipennis Harris. 

Stenohothrus curtipennis long i pen- 
nis Scudd. The above species and 
subspecies were very common in fields 
and meadows. 

Mecosteihus gracilis Scudd. This 
very varial^le species was common in 
the vicinity of Jackman. 

Camnula pellucida Scudd. Very 
rare as only one specimen was taken. 

Batrachidea cristata Harris. Very 
rare, only one specimen was taken. 

Hemiptera Heteropteka. 

Pentatoma juniperi Linn. Com- 
mon. 

Blissus leucopterus Say. The 
chinch bug was common in certain 
localities in pastures. 

Lepidoptera. 

Pier is rapae Linn. Very common 
about Jackman. 

Colias philodice Godt. Fairly com- 
mon about Jackman. 

Argynnis cybele Fab. Not common. 

Argynnis myrina Cram. Quite 
common. 

Melitaea phaeton Dru. Larvae of 
this species were very abundant in 
broods of forty or more on Che lone 
glabra. L. 

Melitaea harrisii Scudd. Larvae 
very common in broods on various 
species of asters. 

Grapta f annus Edw. Common 
along roads bordered by woods. Next 
to Fieris rapae this was the commonest 
butterfly seen. 



Rare, only 
Common. 



Grapta progne Cram, 
one specimen observed. 

Vanessa antiopa Linn. 

Vanessa milbertii Godt. Not un- 
common. 

Pyrantels car dm Linn. Fairly 
common. 

Limenitis disippus Godt. Not very 
common. 

Satyrus alope Fab. Common in 
moist fields. 

Satyrus nephele Kirby. Not very 
common. 

Chrysophanus hypophleas Bd. Im- 
agines very common along roadsides 
where they were feeding on the honey 
in the blossoms of May- weed. 

Hemaris thysbe Fab. A few of the 
larvae of this species were seen on 
Viburnum cassinoides. 

Sphinx canadensis (?) Boisd. A 
couple of larvae referred to this sp>ecie8 
of Sphinx, were found feeding on the 
leaves of blueberry bushes. Unfor- 
tunately they were affected by the lar- 
vae of some ichnenmon fly. 

Leucarctia achraea Drury. A few 
lar\'^ae were seen feeding on various 
grasses. 

Platarctia parthenos Harr. A larva 
which could belong to no other of our 
Maine species was found, but has since 
died without going into a cocoon. 

Apatela brumosa Guen. Uncom- 
mon at treacle. One specimen taken. 

Agr Otis per con ftua Gr. Two spec- 
imens taken at treacle. 

Agrotis baja S. V. Quite common 
at treacle. 

Agrotis messouria. Quite common 
at treacle. 
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Agrotis ypsilon Rott. Common at 
treacle. 

Mamestra picta Harr. One spec- 
imen at treacle. 

Hadena sputatrix Gr. Common at 
treacle. 

Hyppa xylinoides Guen. A couple 
caught at treacle. 

Apamea nic titans Bkh. Not un- 
common. 

A^amea nictitans var. erythros- 
tigma, Haw. Quite common. 

Pyrophila tragopoginis Linn. 
Fairly common. 

Pyrophila pyramidoides Guen. 
Common. 

Eucirroedia pampina Guen. Un- 
common. 

Catocala concumbens Walk. Three 
specimens were seen. 

Catocala briseis Edu. One speci- 
men seen. 

Plusia bimaculata Steph. One 
specimen taken. 

Plusia simplex Guen. One speci- 
men taken. 

Drasteria erechtea Cram. Com- 
mon. 

Cleora piilcharia Minot. Fairly 
common. " 

Epizeuxis americalis Guen. Com- 
mon. 

Ochyria ferrugata L. One speci- 
men taken. 

Depressaria pulvipenella Clem. 
Common in fields. 

COLEOPTERA. 

Cicindela I2»guttata Dy. 
Cicindela cuprascens Sec. 



Dyschirius globulosus Say. 
Bembidium bimaculatum Kirby. 
Bembidium nigripes Kirby. 
Amara angustata Say. 
Harpalus autumnalis Say. 
Paederus littorarius Grae. 
Coccinella transversoguttata Fab. 
Tritoma thoracica Say. 
Byrrhus americanus Lfec. 
Buprestis maculiventris Say. 
Ellychnia corrusca Linn. 
Aphodius Jimetarius Linn. 
Chrysomela philadelphica Say. 
Galeruca tuberculata Say. 
Crepidodera helxines Linn. 
Ipthimus opacus Lee. 
Upis ceramboides Linn. 
Tenebrio molitor Linn. 
Meloe angusticollis Say. 

Hymenoptera. 

Allantus basilar is Say. 

Pompilus luctuosus Criss. 

Larra ( Tachysphex) tenuipunctus 



var. 



Crabro interruptus Lepel. 
Eumenes fraterna Say. 
Ancistrocerus catskiilensis Sauss. 

Vespa consobrina Sauss. 

Vespa diabolica. 

Vespa germ a n ica . 

Vespa maculata. 
Andrena nubecula Sm. 
Hal id us sp. 

Halictus paralellus Say. 
Bombus asptoni Cri. 
Bombus vagans Sm. 
Bombus terricola Kirby. 
Bombus ternarius Say. 
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NOTES ON NEW ENGLAND ACRIDIDAE.— III. OEDIPODINAE.— V. 

BY ALBERT P. MORSE, WELLESLEY, MASS. 



14. Camnula Stal. 

Camnula Stal 1873. Recensio or- 
thopterorum, i, 114. 

20. Camnula pellucida Scudd. Figs. 

20, 2on. 

Oedipoda pellucida, Scudder, 472 
(1862). Smith, — Me., 151, — Conn., 
373; Thomas, 137. 

Camnula pellucida, Saussure, 81 ; 
Fernald, 41 ; Morse, 105 ; Beuten- 
mtlller, 296. 

Antenna : $ , 7-9 ; 9 » 6-8.5. ^• 
fern. : <? , 9.5-1 2.3 ; 9,1 1-14.7. Teg. : 
<f, 15.5-18.5; 9, I9-23-5- Body. 
<f, 17-21; 9, 21-28. Total length: 
$ , 20.5-24.5 ; 9 , 22-30 mm. 

In the markings of the tegmina, form, 
and color pellucida looks like a dimin- 
utive Hippiscus, to which genus Cam- 
nula is not distantly related. It varies 
much in size and tegminal markings 
but is not likely to be confused with any 
other species found here. 

It is extremely common, even abun- 
dant locally, throughout the northern 
part of New England, being probably 
the most numerous in point of individ- 
uals of any of our Oedipodinae. It is 
found in dry, grassy pastures and other 
untilled lands, preferably on high 
ground. Its flight is silent or slightly 
rustling, usually low, short, and direct, 
resembling that of a large Melanoplus ; 
when with the wind, however, it is 



occasionally prolonged for several rods 
in a straight line. 

It begins to appear in the winged 
state about July ist and may be found 
during the rest of the season. I have 
taken it from July 2 till Sept. 6. 

I have collected it at Fryeburg, Nor- 
way, and on Speckled Mt., Stoneham, 
Me. ; at various points in the White 
Mts., N. H., including the summit of 
Mt. Washington ; at Jay, Hyde Park 
and St. Johnsbury, Vt. ; at Winchen- 
don, Adams, and on Grey lock Mt., 
Mass. ; a single specimen (on a rainy 
day) at So. Kent, Ct., in the extreme 
western part of the State, and several 
at Thompson, in the extreme north- 
eastern part. In the latter place it was 
not uncommon in a locality on the north 
side of a high drumlin a mile east of the 
village. I have also received it from 
Hanover, N. H. (Weed) ; and Florence, 
Mass. (S. W. Denton). 

15. Hippiscus Sauss. 

Hippiscus Saussure 1861. Rev. et 
Mag. de Zool., xiii, 398, (1861). 

A genus of locusts ot large size and 
robust form represented in New Eng- 
land by two species, one common, the 
other extremely rare but occurring more 
plentifully in the South and West. 
Mr. Scudder has recently published a 
revision of this genus (Psyche (1892), 
p. 265 et seq.) . 



June 1897.] 



PSYCHE. 



81 



2i. Hippiscus tuberculatus Pal. d. 
Beauv. Figs. 21, 21a. 

Acrydium tuberculatum. Palisot de 
Beauvois, Insectes d'Afr. et d'Amer. 
145, pi. 4, fig. I, (pt. 9,) (1817). 
(Teste Saussure, 87.) 

Locusta corallina. Harris, 176. 

Oedipoda phoenicoptera, Scudder, 
468; Smith, — Me., 151, — Conn., 
371 ; Thomas, 135. 

Hippiscus tuberculatus, Saussure, 
87; — Addit., 27 (var.) ; Fernald, 42; 
Scudder, Psyche, (1892), 303; Morse, 
105 ; Beutenmtlller, 297. 

Antenna: ^,10.5-12; 9,11.5-13-5, 
H. fem.; (J, 14-16; 9, 18.5-20.5. 
Teg. : <f , 24-30 ; 9 , 30-32. Body : 
i , 25-28 ; 9 , 36-44. Total length : 
^1.^2-38; 9,39-43- 

Yellow-winged exiunples of this 
species have been taken but are very 
rare. Oftentimes the head, pronotum 
and hind femora, even in the half grown 
nymph, are largely greenish. 

This is the largest and most striking 
locust of the present group. Owing to 
its gaily colored wings it is a conspicu- 
ous object in flight, but it is sufficiently 
alert and active to make its capture a 
matter of some difficulty, being both 
very ready to take wing and flying a 
considerable distance. The 9 is much 
less active than the $ and is difficult to 
flush more than once or find imless 
marked down with great care. Both 
are occasionally secured in sweeping. 
The stridulation of the (f is a rapid 
rattle, louder, but similar to that of 
Arphia sulphurea^ with which species 



this is commonly found associated. It 
is found in bushy pastures and untilled 
land of light soil or elevated location. 

The young, which may be found as 
early as the latter part of August, are 
curious little depressed, toadlike objects 
usually purplish leaden in color. They 
may be found, under suitable conditions, 
in the fall, winter, and early spring 
months in localities frequented by the 
adult. 

This species appears in the winged 
state about the first of May, probably 
sometimes in the last week of April, 
and may be found until the middle or 
latter part of July. I have taken it on 
May 8 and July 13. 

I have seen it from Norwav, Me. ; 
and have examples from Keene, N. H. 
(Prof. Weed) ; Brattleboro, Vt. (Mrs. 
J. B. Powers) ; Winchendon, Marl- 
boro, Sudbury, Wellesley and several 
towns in the immediate vicinity, in 
Mass. ; Thompson, and So. Kent 
(young) , Ct. It is also very widely 
distributed outside of New England. 

22. Hippiscus rugosus Scudd. 

Fig. 22. 

Oedipoda rugosa, Scudder, 469 
(1862). Smith, Me., 151 ; Thomas. 
132. 

Hippiscus rugosus, Saussure, 85 ; 
Fernald, 42 ; Scudder, Psyche, (1892 -, 
287; Morse, 105; Beutenmtlller, 298. 

This species does not differ materially 
in size from its congener, the preceding, 
which is the only one with which it is 
likely to be confused, and from which 
it is readily distinguished by the form 
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of the head and pronotum. The wings 
are usually yellow, often pale yellowish- 
white, sometimes orange or even red. 
This is our rarest Oedipodine, and 
the only one which I have not met in 
the field in an extended experience in 
collecting the New England locusts. 
Reported from Norway, Me., by Smith, 
and eastern Mass. by Scudder, nothing 



is recorded concerning the date of cap- 
ture or character of the locality where 
found. It probably occurs, however, 
In localities similar to those frequented 
by its congener. Numerous specimens 
which I refer to this species were found 
by Mr. S. W. Denton in Ohio and 
Illinois in midsummer. 



THE LARVA OF LYCOMORPHA PHOLUS. 

BY HARRISON G. DYAR, NEW YORK. 



1839. Harris, Silliman's Journ. Sci. Arts. 
XXXVI, 318. 

1862. Harris, Ins. Inj. veg. 341. 

1869. Melsheimer, Harris* ent. corresp. p. 

113. 

1882, Packard, Papilio III, 181. 

1896. Dyar, Proc. Boston soc. nat. hist., 
XXVII, 136. 

Harris slates that the larva lives on lichens 
growing on rocks. 

Melsheimer found them on lichens on the 
trunks of hickory trees. 

The full grown larvae occurre^i to me not 
uncommonly on an old stone fence at Jeffer- 
son Highlands, N. H. in the middle of June. 
Eggs were obtained a month later. 

Egg. Laid singly, adherent. Oblately 
spheroidal, the lower half more flattened 
than the upper, both well rounded ; a little 
elongated in one diameter, but only just per- 
ceptible. No true reticulations, but the sur- 
face is distinctly flattened in hexagonal areas, 
the edges of which are not defined into eleva- 
tions, but form simple angles of the surface. 
These areas are rather large in proportion to 
the egg, regular. Surface a little granular. 
Color shining dark bluish green. Diameter 
.5 mm. 

Stage /. Head bilobed, black; width .3 
mm. Body all whitish, the hairs long and 
pale ; tubercles concolorous. The hairs are 
barbuled and arise singly from the small 



tubercles, normal, subprimaries absent. On 
the thorax seta ii b is distinctly present, not 
weak ; i a, i b and ii.a in line, rather remote. 
The head is blackish with sutures inky black. 
Length of larva 1.5 mm. 

Mature larva. Gray, dotted with pale 
green with thin, very long, blackish hairs. 
Head bilobed, clypeus large, lower part pale; 
brown with two pale green, narrow, trans- 
verse, irregular lines; hairs short, white; 
width 1.5 mm. Body rather flattened, 
brown gray with many irregularly triangu- 
lar, transversely streaked patches; a gemin- 
ate, rather large, anterior segmental, dorsal, 
pale yellow one on joints 5 to 11 is most dis- 
tinct, the others whitish, smaller and con- 
fused. Legs pale, two setae on the obscurely 
corneous plate. I have described the other 
setae. 

The spiottings seem to represent broken 
ad-dorsal, lateral, suprastigmatal and sub- 
stigmatal lines. The coloration closely re- 
sembles the lichen covered rocks, so that the 
larvae are only seen on close examination. 

Cocoon. A fine arched thin web on one 
side of a stone. 

Piipa. Delicate, thin shelled, pale brown. 
Smooth, not tapering much till the anal seg- 
ments, compact, motionless, though two in- 
cisures stretch out somewhat when the moth 
emerges. Anal end smooth, no trace of 
cremaster. Cases compact, the leg and an- 



June 1897.J 



PSYCHE. 



83 



tennae cases firmly united in one piece at 
emergence; basal parts of first legs entirely 
concealed, the maxillae reaching down the 
center to the tip of case. Abdominal seg- 
ments punctured. 

THE BUTTERFLIES OF HILDESHEIM. 

Our countryman, Mr. A. R. Grote, has 
signalized his appointment to the charge of 
the Roemer Museum in Hildesheim by 
establishing an issue of papers under the title 
Mittheilungen. These appear by numbers in 
imperial octavo, very handsomely printed and 
illustrated. No. 8 is concerned with the 
butterflies of Hildesheim and is by Mr. Grote 
himself, as four previous numbers have been 
(44 pp., 4 pi.) Its subject would not much 
interest American naturalists did the paper 
not go far beyond what the title indicates, 
being mostly concerned with a general 
classification of butterflies (or at least those 
of Hildesheim), which in several points 
differs materially from classifications in 
vogue, if any can be called in vogue in this 
time of flux. 

Butterflies are flrst divided into two great 
groups, the Parnassi-Papilionidae and the 



Pieri-Hesperiidae. The first contains the 
two groups indicated by its title, regarded as 
families. The second includes ten families, 
which in their order downward are Pieridac, 
Nymphalidae, Agapetidae (Satyridae), Lim- 
nadidae (Danaidae), Libytheidae, Nemeo- 
biidae {Nemeobius lucina^y Riodinidae 
(Erycinidae — non European), Lycaenidae, 
Hesperiidae and Megathymidae (Megathy- 
mus — an American type). The last five 
families Grote looks upon as an early and 
simultaneous ofTshoot from the Pieri-Hesper- 
idian stem, which last culminated in the 
Pieridae, but on its way thereafter threw off 
the branch which included the remaining 
families, in the order Libytheidae, Limna- 
didae and Agapetidae. 

The scheme is based solely on the wing- 
neuration and has its merits and demerits on 
this ground. The most striking innovation 
is the primary subdivision which ignores 
previous dichotomy by leaving the Hesperi- 
idae in conjunction with others; a minor one 
is the separation, with family signification, of 
Nemeobius from the Riodinidae; it shows 
the length to which one may go in discussing 
classification from a single standpoint. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H. Scudder. 90 pp. 8°. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 
study. Sent by mail on receipt of price (Si. 00). 

E. W. WHEELER, 1284 Mass. Ave., Cambridge, Mass. 
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Numbers are issued on the first day of each month. Libraries and individuals 
generally ordering through subscription agencies {which only take annual sub- 
scriptions) will please notice that it is cheaper to subscribe for the entire 
volume at once directly of us. — Any early volume can be had for $5.00, unbound. 
Address Psyche, Cambridge, Mass. 

Vols. 1-7, Complete, Unbound ...... $33.00. 

Vols. 1-7, and Subscription to Volume 8 - - - - $37.00. 

Vol. 7 contains over 5oo pp. and 10 plates, besides other illustrations. 



Just Published, by Henry Holt & Co., New York. 



Scudder*s Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -+- 206 pp. 
limo. $1.25. 

An introduction, for the voung fitudent, to 
the names and something of the relationship 
and lives of our commoner hutterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, uhich 
would be almost surelv met with bv an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. lie has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and lifje ofDlher but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many: and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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NOTES ON NEW ENGLAND ACRIDIDAE— III. OEDIPODINAE.— VI. 



BY ALBERT P. MORSE, WELLESLEY, MASS. 



1 6. DissosTBiRA Scudd. 

Dissosteira Scudder 1876. U. S. 
Geog. Surv. W. of looth merid., 
Wheeler, ann. Rep't, 1876, appendix 

JL P- 291. 

Saussure, while acknowledging the 
priority of Spharagemon, refers to Dis- 
sosteira the species here treated under 
the names of Dissosteira, Spharagemon, 
and Scirtetica. As genera are now 
recognized both Dissosteira and Sphar- 
agemon should receive generic rank, 
Scirtetica perhaps being excepted. 

23. Dissosteira Carolina Linn. 

Locusta Carolina, Harris, 176. 

Oedipoda Carolina, Scudder, 468 ; 
Smith, — Me., 150, — Conn., 371; 
Thomas, 117. 

Dissosteria Carolina, Comstock, 
104. 

Dissosteira Carolina. Saussure, 
137; Fernald, 43; Morse, 105; Beut- 
enmUller, 298. 

Antenna: <f, 9.5-1 1; 9, 11. 5-13. 
Hind fcm. : ^, 12.6-14.7; 9, I5«5- 
20.5. Teg. : $ , 28-33.5 ; 9 1 3^3- 
Body: (J, 24-28; 9, 33-42. Total 
length : $ , 34.5-42 ; 9 , 43-S-53- "^m. 

Though quite variable in appearance 
this species is readily recognized by its 



black wings with pale border. The 
border varies from dull white to yellow- 
ish buff. The most striking variation, 
however, is in the ground color of the 
body, which varies in examples from 
the same locality from light yellow to 
dark fuscous or even bright reddish 
brown. The tegmina are sometimes 
markedly trifasciate, sometimes evenly 
maculate or almost unspotted. 

This is a very common and widely 
distributed species, and probably the 
best known of any of the group, owing 
to its conspicuous black wings and habit 
of frequenting roadsides. From the 
prevailing brown tints of its coloring it 
has in some localities received the name 
of *' Quaker." In correlation with its 
large wing expanse its flight is power- 
ful and erratic, and in hot August 
afternoons it may often be seen hover- 
ing motionless in the air or dancing up 
and down above a particular spot and 
stridulating, an act which is doubtless 
to be looked upon as a sort of court- 
ship. It is an alert species, well able 
to take care of itself, and on warm days 
rather difficult to secure. 

It appears early in July, — I have 
taken it on the 7th — and is common 
until late in the fall. It is found over 
the whole of New England with the 
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probable exception, as noted by Mr. 
Scudder, of the highest mountainous 
portions. I have examples from various 
parts of all of the New England States 
and from Martha's Vineyard, Penikese, 
and Cuttyhunk Ids. 

17. Spharagemon Scudd. 

Spharagemon Scudder 1875. Proc. 
Boston soc. nat. hist., xvii, 467. 

The treatment of the New England 
species of this genus in my two recent 
papers* is so full that a mere outline 
need be given here. 

24. Spharagemon collare scudderi 
Morse. Figs. 24, 24a. 

Oedipoda collaris. Scudder, Final 
Report Geol. Surv. Neb., 250 (1871). 

Spharagemon aequale subsp. scud- 
c/^r/ Morse, Proc. Boston soc. nat. hist., 
xxvi, 225 (1894). 

Spharagemon collare subsp. scud- 
deri. Morse, Psyche, vii, 297. 

(See remarks under S aequale in 
Psyche, vii, 293.) 

Antenna : <f , 11. 5-1 2. 5 ; 9 , 11-11.5 ; 
Hind fem. : (f , 13-14; 9? 14-16.5. 
Teg.: <J, 23-24.5; 9, 25.5-28.5. 
Body: <f , 21-23; 9, 27-29. Total 
length: <J , 28.5-30.5; 9, 32-35-5 
mm. 

A common but rather local species 
fovind from early in July till October ; 
it occurs in open fields on dry uplands, 
preferring sandy soil. It is recorded 
from southern Maine, Vt., and various 



•Proc. Boston soc. nat. hist., xxvi, 220-240 (1S94); — 
Psyche, vii, 287-299 (1895). 



points in Conn, and eastern Mass., in- 
cluding Martha's Vineyard and Nan- 
tucket Ids. 

25. Spharagemon saxatile Morse. 

Figs. 25, 25a. 

Spharagemon saxatile. Morse, Proc. 
Boston soc. nat. hist., xxvi, 229 (1S94). 
Morse, 105; — also Psyche, vii, 294; 
Beutenmttller, 300. 

Antenna: <J , 1 2-14.5; ?' 12-14. 
H. fem.: (J, 11. 5-14; 9, I4-I7« 
Teg. :cf, 21.5-25.5; 9,25-31. Body: 
i , 20-24 ; 9 , 2S-34. Total length : 
^^ 37-32.5; 9, 32-39 mm. 

A handsome species, common from 
the latter part of July till October on 
the bare ledges of rocky hills in Mass. 
and Conn., and only occasionally found 
on sandy ground. In appearance and 
habits it resembles Circotettix ver- 
ruculatus^ with which it is sometimes 
found associated. 

26. Spharagemon bolli Scudd. Figs. 

26-26C. 

Spharagemon bolli. Scudder, Proc. 
Boston soc. nat. hist., xvii, 469 ( 1875). 
Morse, 105, — Psyche, vii, 290; — 
Proc. Boston soc. nat. hist., xxvi, 227. 

Spharagemon bollii. Beutenmiiller, 
300 , Fernald, 43 ; Saussure, 140. 

Spharagemon aequale. Comstock, 
104. 

Antenna: (J, 10-13; 9,11-13. H. 
fem.: $, 12.5-13.5; 9, 12.5-17. 
Teg. : $ , 20.5-25 ; 9 , 23-28. Body : 
$ , 20.5-22 ; 9 , 27.5-33. Total length : 
<f , 26-30.5 ; 9 , 29-38 mm. 



July 1897.] 



PSYCHE. 



89 



A common and widely distributed 
species found throughout New England 
from early July to late October in bushy 
pastures and barren grounds on dry 
upland soil. 

18. SCIRTETICA SauSS. 

Scirtetica Saussure 1884. Prodro- 
mus Oedipodiorum, 135 (subg. nov.). 

27. Scirtetica marmorata Harr. 
Figs. 27-27 b. 

Locusta marmorata, Harris, Re- 
port, p. 145, (1841) ; Treatise, 3rd ed., 
179. 

Oedipoda marmorata. Scudder, 
472; Smith, Conn., 372; Thomas, iix. 

Dissosteira marmorata, Saussure, 
141 ; Fernald, 44. 

Scirtettica marmorata. Morse, 
105 ; Beutenmiiller, 303. 

Antenna: ^J , 10.5^12.5 ; 9 ,9.5-10.5. 
H. fem. : <?, 9.3-107; 9, 10.5-12.5. 
Teg. : $ . 17-20 ; 9 , 20.5-22.5. Body : 
<?' '5-'9; ?• 22-25. Total length: 
<f, 21.5-25; 9, 25-29 mm. 

While* usually recognizable by the 
markings of the tegmina this species is 
extremely variable in color and widely 



so in markings even in the same locality, 
some examples being chiefly ashy, more 
or less maculate with black; others 
chiefly blackish fuscous, marked with 
white, yellowish, or reddish-brown; 
others again entirely bright rufous, 
sometimes of the tint of red hematite. 
It is one of the handsomest of our 
locusts, but next to Hippiscus rugosus 
is probably the least known of our 
Oedipodinae, since, though widely dis- 
tributed, it is extremely local. 

Like the species of the preceding 
genus it is a wide-awake and rather shy 
locust, best secured by markmg down 
and cautiously approaching, capturing 
it with a swift sweep of the net as soon 
as within striking distance. Its stridu- 
lation and flight are very similar, per- 
haps indistinguishable, from those of 
Spharagemon bolli. 

I have met with it in but three local- 
ities ; in each of these it is common and 
is found on sandy barrens but scantily 
clothed with vegetation. My specimens 
were secured between the dates of Aug. 
2 and Sept. 5 at Provincetown, Mass., 
West Chop, M. v., and North Haven, 
Ct. 



NEW AND LITTLE-KNOWN COCCIDAE FROM FLORIDA. 
I. Determinations and Descriptions, including a new genus. 

BY T. D. A. COCKERELL, N. M. AGR. EXP. STA. 



The Coccidae herein recorded were 
sent to me by Mr. A. L. Quaintance, 
who gives below the particulars as to 
their occurrence. 



(i) PsEUDOPHiLiPPiA, n. g. — A Lecaniine 
Coccid with, in the adult $ , rudimentary legs 
and antennx; secreting a profusion of cot- 
tony matter, which completely covers and 
hides it. Skin not chitinous. Apparently 
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allied to Filippia (or Pkilippid) of Targioni 
Tozzetti, a European genus, which, however, 
has well-formed legs and antennae. 
- " Pseudophilippia quaintancii^ n. sp. — ? 
Light yellow, bright yellow when boiled in 
caustic soda, drying brownish ; oval or broad 
pyriform, about 2 mm. long, secreting a 
mass of snow-white cottony material, about 
4 by 3i mm., which completely covers and 
hides it. 

Skin not chitinous; very thickly crowded 
on the dorsal surface with round glands. 
Antennae rudimentary, stout, little more 
than twice as long as broad, segments indis- 
tinct, sometimes there seem to be but two, 
of which the first is the longer; sometimes 
four, the first very short, the second longer, 

• 

the third shorter than the second, the fourth 
about as long as the second, and beset with 
numerous bristles. The legs are small conical 
stout claw-like protuberances. Anal plates 
pale yellowish-brown, short and broad, with 
rounded ends; there is a finger-shaped chi- 
tinous process on each side of the anal ring, 
pointing candad. Anal ring with few bristles 
these stout. 

A half-grown individual shows a few short 
simple marginal spines. In this the legs 
and antennae are rudimentary, practically as 
in the adult. 

At bases of leaves of pine (Pinus), April 
10, -1897. (Quaintance No. 3.) 

(2.) Lecanium parvicorne^ n. sp. — ? 
scale about 5 mm. long, 4 broad and 3 high, 
of the ordinary Lecanium form, rather shiny ; 
with irregular longitudinal series of conspic- 
uous pits, one row on each side subdorsally, 
and two irregular and subconfluent rows lat- 
erally. Color of scale ochreous often with 
a pinkish tinge, with irregular black spots 
accompanying the rows of pits. Sometimes 
there are suffused blackish longitudinal bands 
in place of the spots. Under surface of $ 
dull pink. 

The $, boiled in caustic soda, turns the 



liquid crimson. The eggs inside her turn 
bright crimson, strongly contrasting with 
her yellowish-brown skin. Mouth-parts very 
small for the size of the insect. Antennae 
short and broad, rudimentary, about 2^ times 
as long as broad, tipped with bristles, joints 
obscure. Legs equally rudimentary. Skin 
not tessellate, but with scattered gland-spots. 
The skin is very little chitiiiised, except in 
the anal region. $ scales ordinary, granular, 
more or less overlapping. 

Newly hatched larva oval, pale pinkish, 
with two very faint sutfused longitudinal 
dorsal bands of darker color. 

On twigs of pine (Pinus), April 10, 1897. 
(Quaintance No. 3.). A very distinct spe- 
cies, with austral affinities. 

(3.) Lecanium tessellaium Sign., var. per- 
foratum (Newst.). On leaves of Eugenia in 
greenhouse, (Quaintance, No. 5.). I will 
take this opportunity to refer again to the 
Jamaican species found on lignum-vitae, 
which has been considered to be tessellaium. 
It is larger, and differs in some other par- 
ticulars, for which see Tr. Am. Ent. Soc. XX. 
(1893) P* 5^* Since this Jamaican insect ap- 
pears to be at least a distinct variety, I will 
call it var. Swainsonae, after the lady — an 
excellent entomologist — who first collected 
it. 

(4.) Asterolecanium pustulans (Ckll.). On 
fig, April 5, 1897. (Qiiaintance, No. i.> 

(5.) Asp idiotus per seae^ Comsi, On Mag- 
nolia, April I, 1897. (Quaintance, No. 4.) 
The ? after laying eggs becomes reniform. 
On boiling the females, the contained em- 
bryos appear colorless, with large globules 
of the brightest orange imaginable. The 
$ becomes light yellow, the mouth-parts 
brownish ; and the pygidium, and especially 
the lateral margins of the hindmost half of 
the body, remain deep reddish-brown, being 
chitinous. The dark chitinous margin is 
noticeable in the unboiled females. Newly 
hatched larva light orange. 
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II. Biological Observations. 



BY A. L.. CyjAINTANCE, FLA. AGR. EXP. STA. 



( 1 ) Pseudophilippia quaintancii. — 
I first observed this insect April ic, 
1897, at Lake City, Florida. The top- 
most branches of a large pine {Pinus 
australis) that had recently been cut 
down was found to be badly infested. 
The insects were crowded thickly 
around the more tender growth, and 
from their abundant excretion of cot- 
tony substance were quite conspicuous 
for some distance away. Abundant 
honey-dew is excreted, which in some 
cases had formed a medium for the 
growth of " black fungi '* {Meliola sfp.). 
In several of these instances the entire 
cottony mass of a colony of these insects 
was quite black. Since this species was 
first noticed, it has been observed on 
quite young pines of the same species 
as above. It seems to be quite gen- 
erally distributed in this locality. 

(2) Lecanium parvicornc, — This 
insect has been collected from Pinus 
taeda and Pinus australis here at Lake 
City. A group of young pine trees 
{P, taeda) were observed to be some- 
what dwarfed and sickly. A close in- 
spection revealed the presence of this 
scale in considerable numbers — pos- 
sibly the cause of the stunted appear- 
ance of the trees. The adult scales 
inhabit the more terminal branches, 
probably last years growth. The 
young scales were crawling around in 



great abundance when first observed, 
April 10. At this date, April 22, they 
have become fixed, mainly to the ten- 
der shoots which have grown during 
the present year. These are frequently 
quite covered by them. 

The scale has been found less abun- 
dantly on Pinus australis than on P. 
taeda. Professors Roelfs and Webber 
have observed this scale at Tallahassee, 
Florida. 

(3) Lecanium tessellatum Sign., 
var. perforatum (Newst). — Collected 
from leaves of Eugenia jambos in the 
greenhouse of the Agric. Exp. Station. 
Plants infested were recently purchased 
from a nurseryman in the southern por- 
tion of the State. 

(4) Asterolecanium pustulans. — 
Sent in by a correspondent from Bre- 
vard Co. Fla., who reported it as very 
injurious to his fig trees. That this 
scale is very severe on the fig tree there 
can be but little doubt. Infested twigs 
were abnormally thickened, and cov- 
ered thickly with shallow pits inhab- 
ited by the older scales. Scales of 
varying ages were to be observed on 
the same twig, from crawling young, to 
adults. 

(5) Aspidiotus perseae, — Abundant 
on the lower surface of leaves of Magno^ 
lia glauca. More sparingly found on 
leaves of Ilex opaca. 



92 



PSYCHE, 



[July 1897. 



DIPTERA FROM THE HEADWATERS OF THE GILA RIVER. — H. 

BY C. H. TYLER TOWNSEND, LAS CRUCES, N. MEX. 



TABANIDAE. 

Four 9 specimensofTabanus (prob- 
ably subgen. Therioplectes OS.)i from 
the West Fork, show two distinct forms 
easily separated by differences in the 
antennae, front, and markings of the 
abdomen. They look much alike, are 
of the same size and have the same 
general coloration. I have examined 
descriptions of all the North American 
species, but am unable to identify these 
two forms with any of them. They 
agree with each other in the following 
characters, in most of which they ap- 
proach T'. rheinwardtii Wd. OS. 

Wings clear hyaline, without spots or 
bands, costal cells clear except a yellow line 
at stigma. First posterior cell open full 
width. No stump at bend of anterior branch 
of third vein, which bend is not angulate but 
rounded. Eyes faintly but distinctly pubes- 
cent. A slight ocellar tubercle, not or hardly 
denuded. Palpi stout, and rather broad 
basally. Third antennal joint with a well de- 
veloped process at base. Thin tuft of black 
hair between base of wings and humerus. 

They differ particularly from T, 
rheinwa rdtii ( sy n . eryth rotelus 
Walker. See Westwood's figure. 
Dipt. Saund. pi. 2, fig. i) as follows: 
Basal portion of third antennal joint 
much shorter, and more widened, angle 
more prominent. Abdomen grayish- 
slate to blackish, not reddish on sides 
or with hardly a tinge of red, no median 
row of triangles. No clouds on wings, 



first posterior cell not at all coarctate. 
They may be separated from each other 
by the following descriptions. 

7. Tabanus gilanus n. sp. Two 9 s. 
West Fork Gila, July 10 to 16. Taken 
from horses. 

Length, 14 mm. Eyes (not revived) show 
two dull green, oblique stripes on a cupre- 
ous-brown background, running from innei 
front angle of eye to outer upper border. 
Front just perceptibly narrowed anteriorly, 
parallel portion but little more than 2^ times 
as long as vertical width. Callosity sub- 
round, notched above, in one specimen con- 
nected with the subcallus, in the other not. 
Subcallus widened, longitudinally elongate, 
in one case prolonged by a line above, in 
the other deeply notched. A brownish tinge 
on each side of subcallus and on vertex. Cal- 
losities shining black. Front otherwise cin- 
ereous pollinose, the portion next antennae 
pale reddish and less pollinose. First anten- 
nal joint widened apically. apical' width equal 
to length, but less than width of basal por- 
tion of third joint. Second joint very short, 
ending in a spur on upper edge. Basal 
portion of third joint as wide as its whole 
length, angle of process blunt; annulate 
portion as long as basal, stout but last joint 
elongate and tapered. First two joints red- 
dish-yellow, third same color at base with 
rest black. Palpi pale yellowish, white-hairy 
with but few black hairs. Face, pectus, and 
pleura white-hairy. Thorax and scutellum 
whitish pollinose, with four heavy blackish 
vittae on thorax rather closely approximated, 
a slight reddish-yellow tinge apparent on 
sides of thorax. Abdomen slate-color or 
blackish, with a median longitudinal whitish 
line widened on hind margins of segments. 



July 1897] 



PSrCHE. 



93 



On each side a line of oblique whitish elong- 
ate linear markings reaching hind margin 
of segments. Dark parts of abdomen with 
black hairs, light parts with whitish hairs. 
Legs mostly brown, middle and hind tibiae 
and proximal half of front tibiae brown ish- 
jrellow. Middle and hind femora white- 
hairy, also light parts of tibiae. 

8. Tabanus intensivus n. sp. Two 
?s. West Fork Gila, July 131016. 
Taken from horses. 

Length, 14 mm. Eyes (not revived) uni- 
colorous cupreous-brown, without apparent 
stripes. Front almost imperceptibly nar- 
rowed anteriorly, parallel portion about 3^ 
times as long as vertical width. Callosity 
subround, more or less irregular, notched 
above, with connecting line to subcallus, 
which is nearly as wide as callus proper, 
in neither case denuded, with a distinct or 
nearly obsolete brown tinge on each side. 
A distinct or subobsolete brown tinge at 
vertex. Callosities reddish-brown, but little 
darker than the reddish-yellow or yellowish- 
red part of front next antennae. Front 
otherwise grayish-white pollinose. First 
antennal joint ending in a sharp point on 
upper edge at an acute angle, its apical width 
a little greater than width of basal portion 
of third joint; second joint short, ending in 
a spur on upper edge; basal part of third 
joint not quite so wide as long, the process 
ending in a hook-like angle (/. e., there is a 
very short minute spur projecting anterio'rly 
from angle of process). Annulate portion 
considerably shorter than basal, rather stout. 
Antennae wholly deep black, with only base 
of first joint slightly reddish in one speci- 
men, and all but upper anterior point of 
first reddish-yellow in the other. Palpi 
white-hairy, in one yellowish-white with no 
apparent black hairs, in the other very pale 
yellowish with but few black hairs. Face, 
pectus and pleura white-hairy. Thorax and 
scutelium whitish pollinose, with four heavy 
blackish vittae on thorax ; scutelium reddish 



on apex or wholly so, with reddish-fellow 
on adjoining posterior part of thorax extend- 
ing extensively on sides. Abdomen soft 
black or brownish-black, first segment with 
a whitish spot in middle; second with an 
oblique white marking on sides widened 
posteriorly and reaching hind margin, and 
with a narrow white hind border on median 
portion. Third segment with a subsemicir- 
cular or triangular median white spot on 
hind margin, and an oblique lateral marking 
smaller than that of second segment. Fourth 
with a large median white triangle reaching 
front margin, and small lateral spots faint 
or subobsolete. Fifth with a small white 
median triangle, lateral spots faint or sub- 
obsolete. Sixth and seventh segments show 
the median and lateral white only when the 
insect is held on a level with the eye. Legs 
as in gilanus. 

9. Tabanus punctifer O. S. One 
$ , and one 9 . Head of East Fork 
Gila, DD Bar ranch, July 22. 

SYRPHIDAE. 

10. £r is talis latifrons var. maculi- 
pennis n. var. One ? . Head of East 
Fork, July 22. (See Psyche, 1S97, p. 
40.) Also numerous specimens from 
the Mesilla Valley of the Rio Grande, 
etc. 

I propose this name to distinguish 
the variety, whose characters I pointed 
out in Trans. Am. Ent. Soc. xxii, p. 
49. It is principally distinguished by 
the brownish cloud on the wings. 

CONOPIDAE. 

1 1 . Zodion fulvifrons Say (typical 
form). One 9. West Fork Gila, 
July 18. Length, 6 mm. This spec- 
imen belongs to the typical form, or 
that described by Say himself as fulvi- 
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frons. It is ch«iracterized by having 
the front reddish-yellow with vertex 
brown, the legs brown, abdomen with 
no yellowish or reddish except at tip, 
three thoracic lines, and the black 
median pair of abdominal stripes 
pronounced. 

The present specimen has the median 
thoracic line more pronounced than in 
the variety abdominale^ but still nar- 
rower than the outer ones. The pollen 
of fourth, fifth, and sixth segments as- 
sumes a strong golden hue, especially 
when viewed obliquely from in front. 
Fifth and sixth segments and base of 
seventh reddish-yellow under the 
pollen. The median abdominal stripes 
are deep black ; they form two widened 
subsquare markings on second segment, 



TWO FORMS OF FLUTED SCALE. 

Up to the present the famous Fluted Scale 
{Icerya ///rcArt5i* Maskell) of California has 
been regarded as a single species, without 
any important variations. I was therefore 
surprised to learn from Mr. Alex. Craw that 
over six years ago he had noticed that 
there were two distinct forms, and that his 
subsequent experience had shown him that 
they remained distinct, and did not depend 
on location or food-plant. Mr. Craw has 
been so good as to send me living adult 
females of the two varieties, and they can be 
readily distinguished as follows : — 
'^ (i.) var. maskelli. Female (after forming 
' ovisac) slate grey or very dark purplish-grey, 
sometimes brownish in the middle, with 
marginal dull orange spots. Back little 
covered by secretion. More hairy at the 
cephalic end than the next. Ovisac not so 
large as in the next; tinged with yellow just 
behind the body of the insect. Mr. Craw 
says this is the form they had in Los Angeles. 
It is/«rc^rt5/ in the strict sense, and agrees 



two broad lines on third, and two nar- 
row lines on fourth. They are widened 
at hind margin on second and third seg- 
ments. Very few dots present in the 
pollen of abdomen. These in the main 
are the characters of the typical form. 

All the other specimens that I have 
taken in New Mexico (Mesilla Valley, 
Organ .Mts., Tularosa Plains) are var. 
abdominale (3800-5500 ft.) . The pres- 
ent is the only one of the typical form 
taken, and it comes from about 7000 ft. 
elevation. (See paper on Dipt. Organ 
Mts. for notes on var. abdominale.) 

N. B. — By mistake the species given 
in section I of this paper were not 
numbered. They include numbers i 
to 6. Those in this section are num- 
bered from 7 on. 



very nearly, though not entirely, with 
Maskell's description. 

(2.) var. crawii. Female (after forming 
ovisac) light pinkish or yellowish-red, the 
margin orange, with bunches of short black 
bristles. The back is largely covered with 
yellowish-white secretion. Ovisac some- 
what larger and longer. Legs somewhat 
smaller, femora decidedly more slender. 
This may prove to be a distinct species, but 
thft larval and adult characters, except those 
mentioned, agree so well with purckasi that ' 
it seems best to give it only varietal rank. ^ 

Both forms were sent on Citrus; the 
precise locality not stated. Mr. Craw says : 
*'When I sent two large boxes of infested 
branches from Lodi to San Gabriel to stock 
the two large glass breeding houses for 
Vedalia cardinalis that the State Board 
erected there, I saw that the light colored 
scale [1. e. var. crawii] retained itscharactert 
there on the orange trees." 

T, D. A. CochBrett^ 
Mesilla t N. A/., May 30, iSgy, 
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THE SPECIES OF ANABRUS AND 
TftEIR DISTRIBUTION. 

From an examination of over two hundred 
specimens of Anabrus from different parts of 
the west, there appear to be four species in 
the United States. The first described was 
(1) -<4. simplex \i?i\di, (Stansb. Expl. Utah, 372, 
pi. 10, fig. 4) which was first recorded from 
Salt Lake and is found over the interior pla- 
teau west of the Rocky Mts., and north of 
southern Utah to the Sierras and, beyond 
them, in northern California, Oregon and 
Washington. The figures of the species 
given by Glover (Illustr., pi. 9, fig. i, pi. 14, 
fig. 5), Thomas (Hayden's Fifth Ann. Rep., 
pi. I, fig. i), and Packard (Second Rep. Ent. 
Comm., 164) belong here, and this is prob- 
ably the case also with the figures of Her- 
man (Verb, zool.-bot. ges. Wien, 24: pi. 6» 
figs. 76-86), which I formerly doubted (Rep. 
Chief, eng., 1876, 500). 

The second species described was (2) A. 
pnrpitrascens Uhl. (Proc Ent. soc. Phil., 2 : 
550), a name which must be restricted to the 
species found east of the Rocky Mts., from 
Montana, Dakota and Manitoba over the 
prairies and plains as far as Kansas. The 



type specimens (in my collection) come 
from Red River, Manitoba, and the speci- 
mens mentioned by Uhler from Texas and 
Washington probably belonged to other 
species. A, similis Scudd. (Hayd. Rep. 
Nebr., 249) is a synonym of this. The fig- 
ures given by Glover (Illustr., pi. 17, figs. 
10, II) belong here, but that by Packard 
(Second Rep. Ent. Comm., 163) belongs to 
the next species. 

This is (3) A. coloradus Thom. (Hayden's 
Fifth Ann. Rep., 440), redescribed in part by 
me (Rep. Chief Eng., 1876, 500), a mountain 
and alpine form, found mostly in Colorado 
but also extending south to New Mexico and 
Texas, unless the specimens from the latter 
state (of which I have but few, in poor con- 
dition) belong to A. purpurascetis. As stated 
above, this species is figured by Packard 
under the name A. purpurascens^ 

A (4) fourth undescribed species in my 
collection, from Texas, is readily distin- 
guished from the others by its much slenderer 
and relatively longer legs. The other species 
referred at different times to Anabrus do not 
belong here (See Can. Ent., 26: 180-81. 

Samuel H, Scudder. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scuddkr. xi •\- 206 pp. 
i2mo. $1.25. • 

An introduction, for the joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year*s work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many; and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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VVith special reference to New England. By Samuel H. Scudder. 

Illustrated with 96 plates of Butterflies, Caterpillars, Chrysalids, etc. (of which 41 are 
olor ed) which include about 2,000 Figures besides Maps and Portraits. 1958 Pages of Text. 
Vol. I. Introduction ; Nymphalidae. 
Vol. 2. Remaining Families of Butterflies. 
Vol. 3. Appendix, Plates and Index. 

The set, 3 vols., royal 8vo, half levant, $75.00 net. 

HOUGHTON, MIFFLIN & CO., 4 Park St., Boston, Mass. 



BIOLOGICAL AND OTHER NOTES ON AMERICAN ACRIDIIDAE. 



BY SAMUEL H. SCUDDBR, CAMBRIDGE, MASS. 



Tettix granulatus Kirby. This 
species flies in arches from six to ten 
feet in length and a foot in height at 
the most, without swerving to one side 
or the other. 

Chloealtis conspersa Harr. The 
eggs have a slight curve, so that when 
the embryo is formed it lies with the 
head downward and the back slightly 
bent. The surface of the egg is micro- 
scopically reticulate, the cells of the 
reticulation 0.035 mm. in diameter with 
raised walls between them. During 
the winter the embryo is in a stage of 
development apparently equivalent to 
the second or third stage of Diplax as 
given by Packard ; the labium is unmis- 
takably grouped with the legs and 
nearly as long as they ; it is not until 
spring that the abdominal segments are 
mapped out, at least upon the dorsal 
and ventral surfaces. The eggs are 
excluded cap foremost, and in different 
pods counted were 10, 11, 14/10, 4, 6, 6. 

In the Geology of New Hampshire I 
gave some account of my observations 
on this insect at Sudbury, Vt. Subse- 
quently I elsewhere observed that the 
number of notes of the male in stridula- 
tion varied from seven to sixteen and 
that in the sun the rate at which they 



were produced was nearly four per 
second. 

At West Campton, N. H., June 3, I 
found in one egg-cluster the empty 
puparium of a Tachinid fly, and in 
another cluster, on removing the 
cap, the pupa of Trichodes nut- 
talli which yielded the beetle June 
23d. Dr. LeConte determined the 
beetle and wrote at the time that *' T, 
alvearius of Europe lives in the larval 
form in nests of mud wasps and Z*. 
apiarius of Europe in bee hives " ; in 
still another cluster I found a coleopter- 
ous larva, never determined, between 
the eggs and the cap ; it was fat and 
plump, although the eggs were un- 
touched. 

Stenobothrus curtipennis (Harr.). 
I have timed the stridulation of this 
species many times with somewhat 
varying results. I noted first, what I 
have already published, that ** the notes 
are produced at the rate of about six a 
second and are continued from one and 
a half to two and a half seconds," but 
that they were less rapid when the sky 
was overcast. These were froni obser- 
vations at Hampton, N. H. At Jeffer- 
son, N. H., on a warm and sunny 
afternoon, I observed that the rate was 
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nine per second and the duration as 
before, but the observation was not a 
very extended one. Later, at the same 
place I took more careful observation, 
and have noted it as certainly correct, 
that the duration was as before and the 
rate ninety-four in fifteen seconds. As 
in Chloealtis conspersa the first one or 
two strokes are frequently noiseless, the 
femora apparently failing to strike the 
tegmina ; and when they are struck the 
notes are shorter than the succeeding. 
At Sudbury, Vt., this species occurred 
almost exclusively in the uplands, rarely 
in the low meadows. 

The ovaries are very large and thick, 
pale pinkish at base, pale or colorless 
apically; the eggs appear to be ar- 
ranged upon them like the bristles of a 
brush, having their free tips turned 
toward the middle line of the body ; the 
larger eggs are beneath and the upper 
portions of the ovaries are attached 
together quite strongly by a delicate 
tissue. The eggs of opposite sides 
touch by their tips, are pale yellowish 
and appear to be in three, possibly four, 
tiers. Of several females dissected 
August 15, I counted in one 39 eggs on 
one side, 30 on the other ; in another 
45 and 42 respectively ; in a third, 38 
on each side. Still another had no eggs 
at all, but instead the entire abdominal 
cavity was crowded with the coils of a 
Filarian worm, which when removed 
measured nearly two feet in length. 

EncOptolophus sordidus (Burm.). 
The imago first appeared at Sudbury, 
Vt., on Aug. 15, in 1868, the specimens 
still pale from freshness. In Cam- 



bridge, Mass., Oct. ID, 1867, the males 
were very abundant, but not a single 
female was noticed. 

The eggs are extruded cap-end fore- 
most, and laid in a mass in drilled holes 
in bare spots in sandy compact loam, 
so deep that the top of the pod is about 
two centimeters below the level of the 
ground. Late in the afternoon of Sep- 
tember 30, at Andover, Mass., I noticed 
a female which had just completed her 
task standing within her own length of 
her filled-up hole, the whereabouts of 
which was revealed by the scratched 
appearance of the soil, completely ex- 
hausted ; her ovipositor was hoary with 
froth and she made no attempt to 
escape. She had evidently further eggs 
to lay. A second open hole only a 
few centimeters away had no eggs, but 
near the bottom an elaterid larva was 
discovered which probably led to the 
abandonment of the hole. 

Camnula pellucida Scudd. July 
22, 1867, this species appeared in very 
great numbers at Jefferson, N. H., the 
males more abundant than the females. 
It was the first pleasant day after four 
days of storm, just before which the 
fields where these occurred showed no 
mature specimens at all. 

Dissosteira Carolina (Linn.). The 
eggs are laid in a mass as in Melano- 
plus, only the pod is larger. In one 
found in Springfield, Mass., laid in 
damp soil, there were about forty eggs, 
which were laid not horizontally but 
with a slight obliquity, and the diameter 
of the pod was about half as long again 
as one of the eggs. In a pod formed 
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on the side of a knoll, where the earth 
had afterwards fallen away, partially 
exposing the eggs, each exposed ^^'g 
had been pierced by a parasite, Scelis 
ovivorus Riley, which emerged Sept. 
18, one from each tgg and about a 
dozen in all. 

A male and a female taken in coitu 
at Niagara Falls, Aug. 18, were pre- 
served and from the body of the female 
there issued early in September two 
Tachinae which Mr. C. H. Tyler 
Townsend has identified for me as Sar- 
cophaga oedipodinis Towns. Ms. 

An embryo 7 mm. long and nearly 
formed was observed some years ago. 
As viewed from above the prothorax is 
no larger than the other thoracic seg- 
ments and these are entirely similar to 
the abdominal, no regional distinction 
being perceptible. The hind femora 
are long and reach the end of the third 
abdominal segment ; the tibiae are bent 
at right angles toward and across each 
other, the tarsi curving backward, out- 
ward, and upward. The middle legs 
are not alike. On one side, the femur 
lies upon the base of the hind femur and 
the tibia and tarsi bend sharply back 
upon the femur and parallel to it ; on 
the other, the femur lies entirely within 
the hind femur (/. tf., toward the middle 
line of ventral surface of body) and the 
tibia bends at first at slightly less than 
a right angle to it, then is twisted, and 
the tarsi are finally directed toward a 
point between the insertion of the mid- 
dle and hind legs of the opposite side, 
and the extremity apparently between 
its opposite neighbors. The fore 



femora run in the same direction as and 
parallel to the hind femora and tii^ 
tibiae and tarsi are bent sharply back* 
upon the femora but run a little beneath 
both them and the tibiae of the oppo- 
site pair, so as to be only partially 
visible. 

The labrum, strongly bilobed at apex 
is bent downward and appressed against 
the face, the two mandibles (the black 
denticles at tip being formed) being 
separated from each other by the labrum, 
their insertions being nearly or quite as 
far apart as those of the forelegs. The 
maxillae seem to arise in the middle line 
beside and partially concealed by the 
mandibles, directed outward, and one 
of them twice as long as the other ; the 
two halves of the labrum arise in a 
similar way, but lie beneath the mandi- 
bles. The antennae come down in 
front of the eyes, being pushed toward 
them by the protuberant mandibles; 
one of them is broken, nothing but the 
stump being visible ! Just behind the 
base of the hind femora, in the place 
of the bodv of doubtful character in 
Rathke's figure of the embryo of Gryllo- 
talpa, is a shining lenticular elevation. 

In 1865 the imago first appeared on 
June 39. On Oct. 10, 1867, the species 
were by no means uncommon in Cam- 
bridge, but I could find only females, 
and the late Mr. Sanborn told me that 
the same was true on the same day at 
Andover, Mass. 

Mr. J. A. Allen tells me that in Iowa 
the species occurs only by roadsides and 
in rather dry places. A specimen flew 
into the window of the late Professor 
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Bairn's honse in Washington, D. C, 
^^.thf.night of July 19, 1S6S. 
/f/6ictyophorus reticulatus Thunb. 
'A specimen kept in captivity was ex- 
cessively deliberate in its movements ; 
to clean its antennae it treads upon one 
at a time and draws it from under its 
feet ; it was very tame and would leap 
but a few inches at a time. Two speci- 
mens from Lookout Mt., Tenn., were 
sent me by Mr. B. P. Mann, both 
females, and when received (by mail) 
one had eaten the entire abdomen of the 
other excepting the sternal portions and 
the ovipositor ; yet the injured specimen 
did not seem to mind it greatly ! 

Melanoplus femur-rubrum (De 
Geer). At Sudbury, Vt., specimens 
taken in low meadows differed from 
those captured in hollows of dry upland 
hilly pastures in being darker colored 
and having more contrasted coloration. 
Three quarters of an hour after sunset 
on a cloudy evening in August a speci- 
men was unable to see my hand, as 



A RARE TRACT. 

There has lately been presented to the 
library of the American Entomological Soci- 
ety by Mr. Wm. J. Fox, a small pamphlet 
(3i X 5i) from the library of the late T. R. 
Peale, which bears the title: *' Catalogue of 
the Lepidoptera of New Orleans and its 
vicinity, prepared by L. von Reizenstein. 
Printed for R. C Kerr, librarian of the New 
Orleans Academy of Sciences, New Orleans 
1863." There are some items of interest in 
the catalogue to which attention may be 
called. The following species are credited to 
the district mentioned. 

''^ Papilio protesilaus Dru. Greenville, 
rare." This is given by Kirby as a synonym 
of Sinon Fabr. 



it several times did not move until 
touched ; then, however, it jumped to 
another blade of grass. The experi- 
ment was tried several times with the 
same individual and with the same 
result. 

Melanoplus coUinus Scudd. This 
species was found abundantly at Sud- 
bury, Vt., where, on Aug. 15, no eggs 
could be found in the ovaries of the 
females examined ; the ovaries were 
spread as a mere film on the intestines 
and no eggs could be detected with a 
strong pocket lens. 

Melanoplus femoratus (Burm.). 
The ovaries in this species occupy the 
dorsum of the body from the meta- 
thorax to the fifth abdominal segment 
inclusive ; at the latter point the oviducts 
turn ventrad, clasping the alimentary 
canal, meeting beneath and turning 
backward together to the ovipositor; 
the tracheae pass between the ovaries' 
and the intestine and branch upon the 
former. 



(( 



Goniopteryx eclipsis " = Gontpteryx mae- 
rula Fabr. 

'' Xantkidia {Terias) sylvatica Mss. rare, 
Western Lake Shore." 

'' Heliconia diapkona" ^Itkomia dia- 
phanus Dru. Dr. Scudder says of this species 
(Syn. List; Buflf. Bull. 2, 246, 1875): "I 
cannot find any authority for the occurrence 
of this butterfly within our limit8,| excepting 
Edwards, Synopsis, and Mr. Edwards does 
not recollect upon what grounds he placed it 
there." 

'' Argynnis briar ea Godt rare." ^^ LemiH" 
it is f cadmus Cram. ? pker^cides Cram." 
These last two are synonyms of Aganistkoi 
acheronta Fabr. 

** Apatura myops Mss. on elm trees." 
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** Calisto xangis Fabr." 
** Tkecla to Mss. City Park, rare. On 
Cammoniilla." 

" TAecla txion " Fabr. 

Lists of moths are also given under •* Ves- 

PBRIDAB, PhALAEXIDAB and TlNBEADAB." 

A list of nondescripts is given which includes 
thirteen butterflies and sixty-one moths. 
There have been very few collectors in the 
locality and I am quite prepared to believe 
the above mentioned species were found. 
Species new to our fauna are constantly being 
recorded from Florida and Texas which have 
been described from further south. Mrs. 
Slosson has recently caught a number of 
species in Southern Florida hitherto only 
known from the Antilles. Henry Skinner, 

NOTES ON EPHYRA PENDULINARIA. 

The following notes were made nearly 
forty years ago for a study of the insects of 
sweet-fern (Comptonia) which I may possi- 
bly still be able to complete. 

The caterpillar was first observed Aug. 23, 
1859, ^^ South Windsor, Conn., and the 
following description taken : 

Color, green ; head rust-red with yellowish 
streaks, and a few scattering hairs v frontal 
triangle whitish; head appendages except tip 
of mandibles which are black, white; eyes 
partly black and partly rust-red. Terminal 
segment and prolegs roseate spotted with 
faint green, with a g^reen stripe down hind- 
most prolegs ; body with ten or twelve rows 
of dots, or continually interrupted lines of a 
fainter green above, about as many beneath, 
taking up half the space; stigmatal line very 
slightly and irregularly pinched. Three rows 
of short, very fine black hairs on each seg- 
ment transversely, the center row having but 
half as many as either of the others, which 
have but ten hairs in a row, equally above 
and below; the central row seems to be irreg- 
ular, and wanting on some segments; legs 
whitish with a few hairs on them. Length 
-#- i in ; breadth — JL in. 

The thoracic segments and basal joints 
of legs so contractile that the caterpillar can 



put all three pairs together on the jaws, with 
scarcely a bend in the body, and when he 
does so these segments are so swollen as to 
give a clubbed look to the caterpillar. When 
moving, it swings its body sideways (stand- 
ing on its prolegs) like a pendulum for a 
while, and then with great tremulousness 
and frequently touching the surface, goes on. 
In eating, it cuts deep holes in the leaf, eating 
at the edge, eating backwards very vora- 
ciously for about one-eighth of an inch; then 
beginning again where it started it goes over 
the bitten space eating deeper and deeper till 
the whole is sometimes deeper than wide; it 
is fond of placing its prolegs on the end of a 
branch and looking out upon the outer world. 
It will spin a thread; it often will stand upon 
the midrib with its prolegs and curving its 
body, place its legs a little way above the 
surface, and here remain a long while, 
looking like a kangaroo ready to leap. 

It went to the under side of an oak leaf in its 
tumbler on Aug. 26, and began spinning, 
attaching itself by a fine silk circle to the 
terminal prolegs, and fastened a thread 
around one of its segments after the manner 
of butterflies; changed the same day to a 
chrysalis, throwing the larval skin entirely 
away. 

Chrysalis light green, a black stripe broken 
twice toward the end on each side, along the 
hinder margin of the wing. Two protuber- 
ances, one at the base of each wing, white, 
brownish at base; tail-piece almost colorless, 
tip red. Abdominal segments of a lighter 
color than the rest, with dots of a lighter 
tint; anterior half of each abdominal seg- 
ment punctate, posterior half minutely stri-^ 
ate; a thread crosses the body upon whicl^ 
it rests suspended ; the thread splits into two^ 
at the ends, being fastened at four points : the> 
back is slightly roofed on thoracic segments;, 
the tail-piece is immersed in a silken mass,, 
by which the body is retained in position;: 
head end of the body flat and as if truncate ;: 
two projections like warts at base of «achi 
wing; the head is square, and the breast 
flattened ; the sides of the body half way down 
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the wings quite straight, then it has a little 
inward curve to the end of the wing, taper- 
ing to the tip which is pointed ; the outline 
of the back has an inward curve to a point 
about two-thirds way down the wing; the 
tip of wings is on the fourth abdominal seg- 
ment which they almost cover. 

Dec. 9. The chrysalis has turned itself 
around, and a change has occurred within a 
few days, for now, instead of green, which it 
was a week ago, the whole chrysalis is of a 
satin color and has a little of the satin lustre ; 
the color is uniform throughout; the poste- 
rior border of the fourth to sixth abdominal 
segments are dull golden ; the spiracles are 
reddish. An Ichneumon fly emerged about 
the middle or end of December. 

Specimens were next found at Princeton, 
Mass., July 15, 1861, and the following de- 
scription of the caterpillar taken : Light 
green with longitudinal white lines, and 
dotted with white spots. A dorsal and three 
subdorsal lines; the dorsal (Straight, but the 
others broken and irregular, the stigmatal 
edge wrinkled, the white spots irregularly 
scattered. Body beneath with the white 
lines interrupted; the last segment with the 
anal prolegs and tip of the first pair of pro- 
legs slightly reddish ; thoracic legs pale 
greenish, black at the tips; a few scattered 
hairs on the bodv. Head faint reddish, 
marbled with whitish, with two white stripes. 
Length four-tenths of an inch ; greatest 
breadth one-twelfth of an inch. 

On the night of the 15th it had taken to 
the top of the box in which it was enclosed, 
and had slung itself in a thread which 
crossed the bodv between the sixth and 
seventh segments, [ 2-3 abdominal segments ] 
and had closed its anal prolegs tightly in a 
mass of silk spun at this point; it now 
remained motionless, the front part of the 
body hunched with head bent toward the 
legs which are gathered closely together. 
It changed entirely to a chrysalis on July 17, 
The disk of the wing, toward the tip, became 
very pale on July 25th ; the legs began to 
darken, as well as the eyes by July 27; wings 



all darkened on morning of the 28th, and 
emerged during the day. 

Another caterpillar found at Princeton 
July 15, and probably an earlier stage of this 
species was light greenish with a reddish 
tinge above, with very faintly indicated 
lighter and darker bands ; beneath and upon 
the lower portions of the sides, the green is 
of a yellowish tint; the reddish tint of the 
back is deepest on the thoracic and last three 
segments; there area very few scattered, very 
short hairs over the body. The head is of a 
little deeper red, mottled with lighter, its 
posterior edge is black on the sides ; the trian- 
gular spot is lighter, and the edge of the 
labrum and some parts of the mouth darker. 
The legs are dirty with darker tips; the 
prolegs are like the segments which have 
them. Length JL of an inch. 

Later, again at Princeton, Aug. 24, 186 1 
I found another specimen in general aspect 
very much resembling the older specimen 
from Princeton alreadv described, the color- 
ation only being different. It was exceed- 
ingly dark green, almost black upon the 
dorsal and lateral surfaces; streaked on dor- 
sal surface with yellowish just as in the nor- 
mal typQ ; streaked heavily on lateral surfaces 
with golden yellow, after the same style as 
in the other; beneath, the outer portions are 
brownish, and the inner dirty greenish yel- 
low, all streaked with white longitudinally. 
Prolegs pale greenish, legs pale yellowish 
green, dotted with black. Head much as in 
the first, rust red streaked and dotted with 
yellowish white; antennae and labrum as 
there; black dots of body apparently the 
same as there, though the general color 
makes it difificult to distinguish them. Size 
as before. It changed 10 a chrysalis on 
Sept. 12. 

On Aug. 12, I found at Princeton a cater- 
pillar just about to turn to chrysalis; it was 
fastened to the midrib of a leaf of Comptonia 
near the middle, with the threads of the 
wing well separated and well pushed under. 

Samuel H. Scudder, 
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EGG-LAYING OF DEIDAMIA 
INSCRIPTA. 

Ox June 4, 1897, 1 found on the under side 
of a leaf of Ampehpsis quinquefoUa^ seven 
eggs irregularly set, but evidently laid at the 
same date, and that a recent one. The eggs 
were very dark green and, under a glass, 
showed slight * 'facetting,*' and were unmis- 
takably sphingid. Further search brought 
to light a second leaf with six eggs, and a 
tendril with two. 

Four days later these eggs all hatched, giv- 
ing larvae marked with a reddish spot be- 
hind and below the caudal horn. The larvae 
were yellow with almost no tinge of green, 
and remained so after feeding for three da^'s. 
My previous experience with young sphingid 
larvae has been that they grew green after 
one day*s feeding. The caudal horn was 
black with the tip white and ending in two 
setae. 

On June 17 I found, on the same vine, four 
similar eggs, but laid among the flower-buds 
in such wise as to be well concealed by their 
strong resemblance to the buds in both size 
and color. As the buds grew lighter in color 
before opening, the eggs grew lighter by the 
yellower tint of the developing larvae, so 
that they still were like the buds ! It is one 
of the most perfect bits of protective imita- 
tion I have seen, and fully explains why I 
had before found no eggs, but only young 
larvae, of Z?. inscripta — as these proved. 

After the first eggs found among the buds 
I hunted every bud-cluster within easy reach 
and found twenty more I 

The first brood of larvae moulted but three 
times, and fed but twentv davs, the second 
being the moult omitted. In spite of this 
the larvae grew to full size. The second 
brood has moulted three times at the usual 
intervals, and will probably moult again in 
three davs. 



Caroline G» Soule. 



Brookline^ July /, rBgj. 



A REPLY TO THE CRITIC OF 

PSYCHE. 

The critic of Psyche is kind enough to 
notice ** the Butterflies of Hildesheim" and 
concludes his remarks with the following 
paragraph : 

**The scheme is based solely on the wing- 
neuration and has its merits and demerits on 
this ground. The most striking innovation 
is the primary subdivision which ignores 
previous dichotomy by leaving the Hesperi- 
idae in conjunction with others ; a minor one 
is the separation with family signification of 
Nemeobius from the Riodinidae; it shows 
the length to which one may go in discussing 
classification from a single standpoint." 

Perhaps the shortest and most complete 
reply to the above is, that had I discussed 
the classification of Nemeobius from a single 
standpoint and that standpoint the neuration, 
I should have referred the genus to the 
Pieridae. That I did not do so, that every- 

' m 

where I have pointed out the characters of 
convergence in the neuration, that my study of 
the latter is an attempt to show, however 
imperfectly and for the first time, the direc- 
tion which the evolution of the veining 
assumes with the butterflies and that this 
direction is held and the characters repeated 
in distinct groups — all this seems to have 
been overlooked by the critic. With regard 
to Nemeobius I show that, while the Riodin- 
idae are hardly separable from the Lycae- 
nidae (Zephyrini) on pterogostic grounds, 
the neuration of Nemeobius lucina contra- 
dicts the same characters in both the Riodi- 
nidae and Lycaenidae. To unite it with 
either of these groups is to do violence to 
characters which have been long in forming, 
whereas to divide the Riodinidae from the 
Lycaenidae is to lay stress, perhaps undue 
stress, upon characters which have mani- 
festly taken a shorter period to bring out. 
By a parity of reasoning I must conclude 
that the ** family** importance of Nemeobius 
must be granted. 
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As to the most striking innovation, the 
primary subdivision, I show that the 
Parnassi-Papilionidae are bound together by 
the most striking characters found anywhere 
throughout the neuration of Prof. Comstock's 
division Frenatae. The swallowtails are 
more specialized than all the other butterflies 
through the absorption of vein viii of the 
secondaries and, in this respect, resemble 
the highest Saturniadae, such as the genera 
Rothschildia and Samia. The radial system 
of the Papilionidae, aside from the state of 
the median system, cannot be said to be more 
generalized than in the Nymphalidae. The 
radial system of the Parnassiidae is more 
specialized than in any of the '* four-footed ** 
butterflies, in which no absorption of the 
radial veins has taken place. No other 
group within the order has the short, 
downwardly curved spur-vein on internal 
margin which I have called vein ix, and 
which I grant may be considered a general- 
ized character of the Parnassi-Papilionidae. 
The neuration of the Parnassiidae, taking 
the same developmental direction as else- 
where, accentuates characters commenced to 
be shown by the genuine swallowtails and 
the family must reasonably be considered to 
have emerged from the Papilionidae, than 
which it is the more specialized group. 
Since all the other butterflies possess vein 
viii as a loop to vii at base, or a scar of same, 
while in the Agapetidae it has become lost, 
and the Papilionides have instead a strong 
spur-vein oppositely curved, it is clear they 
stand apart and are not to be ignominiously 
placed next above the skippers, as they are, 
for instance in the Philadelphia Check List. 
After all butterflies have wings and these 
wings constitute a record. 

So far I believe I reply adequately to the 
critic of Psyche, who, I think, can hardly 
have followed the text of my Fauna closely. 
I may finish with a word upon the methods 
of illustration employed to show the neu- 
ration. At the time I had so much daily 
work in making and in studying when made 



the very many necessary preparations of the 
butterflies, that I had no leisure to study the 
wings of the moths. I relied, in fact, gener- 
ally upon the accuracy of all hitherto pub- 
lished drawings of venation. But, after the 
first part of the Fauna had gone to press, 
it occurred to me to compare my photo- 
graphic illustrations with the engravings of 
others authors. • To my surprise I found 
that Dr. Spuler's figure of the primary of 
Pieris brassicae, given in his inaugural dis- 
sertation which has been much quoted in 
America, differed widely from my own. An 
examination showed me that an entire vein, 
running out to the external margin, had been 
added by Dr. Spuler. But this was a matter 
which after all did not concern me nor my 
Fauna. What did concern me was, that Mr. 
Meyrick had figured five primary wings of 
Geometridae in the Transactions of the En- 
tomological Society of London part i, 1892, 
and that I had relied upon the accuracy of 
these figures for my statement that in the 
Geometridae vein viii was present as a fold 
and vein ix as a vein, *' tubular** or other- 
wise. Mr. Meyrick figures the primary of 
Pseudopantkera macularia and four others. 
After my experience with Spuler, and also 
because I must soon in turn occupy myself 
with the Geometridae, I made preparations 
of the wings of P. macularia and four other, 
different but sometimes allied forms to those 
given by Mr. Meyrick. I was greatly dis- 
concerted at finding that Mr. Meyrick's fig- 
ures were as faulty as Dr. Spuler's. Vein 
viii was a regular " tubular" vein in all five, 
and, therefore, Mr. Meyrick should not have 
represented it by a dotted line which indi- 
cates a fold or scar, in other words a degen- 
erate vein. But the worst of all was, that 
there was not a trace of vein ix to be seen ; 
the curved line, as representing here a vein, 
introduced so artistically by Mr. Meyrick in 
each and all of his illustrations was abso- 
lutely wanting in nature. With this my 
suggestion that the Geometridae might be 
on the line of descent of the Parnassi-Papil- 
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ionidae falls away and I am still on the search 
for possible ancestors for my Papilionides. 
And this leads me to believe that photo- 
graphic methods are probably the only reli- 
able ones for reproducing neuration, and 
that my efforts for the introduction of photo- 
graphy in the illustration of lepidoptera, 
commenced first more than twenty years 
ago, as recently kindly remembered by Mr. 
Moffat in the pages of the Canadian Ento- 
mologist, were efforts bringing fruit. Let 
me flatter myself also that my efforts to 
ritalize the study of the wings of the butter- 
flies will not have been in vain, nay, more, 
that they may even be ultimately crowned by 
the restoration of Papilio. 

A. RadcUffe Groie, A. M. 
Roemtr Museum ^ yune, tSqrj. 

HAYWARD ON BEMBIDIUM. 

In the Transactions of the American en- 
tomological society, vol. 24, p. 32-143 (Feb.- 
May, 1897), Mr. Roland Hayward publishes 
a valuable monograph on the species of 
Bembidium of America, north of Mexico. 
One hundred and twenty-four species are 
recognized as valid, twenty-four are de- 
scribed as new, and two new names are pro- 



posed for preoccupied names. The original 
descriptions of thirteen species described by 
Chaudoir, Mannerheim, and Motschulsky, 
as yet unidentified, are reprinted in an 
appendix. In 1857, Dr. Leconte found 
Duval's grouping of the European species of 
Bembidium not at all applicable to the 
species of our fauna, and published (Proc. 
acad. nat. sci. Phila., p. 2-6) a catalogue of 
the species found in the United States and 
contiguous northern regions, together with a 
tabular separation of the species into groups. 
Leconte's keen perception of the true affin- 
ities of species, evident in all his work, is 
well shown here, as Mr. Hayward, afler a 
thorough study of a large amount of mate- 
rial, proposes but a slight modification of 
Leconte's order of arrangement of the groups, 
suppresses one of his groups, and erects but 
a single new one. Mr. Hayward's analytical 
tables are well prepared, and, though useful, 
should be relied upon only in connection 
with the descriptions ; each species is fully 
described. The synonymy is carefully worked 
out, in most cases by direct comparison with 
the types ; an adequate bibliography is given, 
and the habitat of each species is noted in 
more detail than usual in works relating to 
our fauna. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H. Scuddkr. 90 pp. 8°. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 
study. Sent by mail on receipt of price ($1.00). 

E. W. WHEELER, 1284 Mass. Ave., Cambridge, Mass. 



A. SMITH & SONS, 269 PEARL STREET, New York. 

MASUrAGTUBKBS llTD IMP0BTIS8 OF 

aOODS FOR ENTOMOLOaiSTS, 

Klaeger and Carlsbad Insect Pins, Setting 

Boards, Folding Nets, Locality and 
Special Labels, Forceps, Sheet Cork, Etc. 
Other articles are being added. Send for List. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scuddbr. xi -h 206 pp. 
i2mo. $1.25. 

An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet, lie has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scuddbr. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduce 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many ; and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 



The Butterflies of the Eastern United States and Canada. 

With special reference to New England. By Samuel H. Scudder. 

Illustrated with 96 plates of Butterflies, Caterpillars, Chrysalids, etc. (of which 41 are 
colored) which include about 2,000 Figures besides Maps and Portraits. 1958 Pages of Text. 
Vol. I. Introduction; Nymphalidae. 
Vol. 2. Remaining Families of Butterflies. 
Vol. 3. Appendix, Plates and Index. 

The set, 3 vols., royal 8vo, half levant, $75.00 net. 
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NOTES ON NEW ENGLAND ACRIDIDAE— III. OEDIPODINAE.— VII. 

BY ALBERT P. MORSE, WBLLESLEY, MASS. 



19. PSINIDIA St&l. 

Psinidia St&l 1873. Recensio 
Orthopterorum, i, 117, 133. 

28. Psinidia fenestralis Serv. 
Fig. 28. 

Oedipoda fenestraiis. Serville, — 
Hist. nat. d. Ins., Orth., 726, (1839), 
Thomas, 118. 

Locusta eucerata. Harris, 180. 

Otdipoda eucerata, Scudder, 472 
Smith, — Conn., 373 ; Thomas 119. 

Psinidia fenestralis. Saussure 
161 ; Morse, 105 ; Beutenmiiller, 303 

Psinidia fenistralis. Fernald, 44 

Antenna: <f , 10.7-12.3; 9, ia-12 
H. fem. : <f, 9-11.7; 9, 11-13.5 
Teg.: (?, 15.5-20; 9, 17-5-24 
Body: $, i5-'7-5 5 9, 19-25. Total 
length : $ , 20-24 ; 9 , 23-30 mm. 

Though presenting some resemblance 
to the species of Spharagemon and 
Scirtetica and frequently found in the 
same locality this locust is readily dis- 
tinguished from them by the strongly 
constricted pronotum, the form of the 
antennae, and the venation of the teg- 
mina, as noted in the Key. 

The antennae are unlike those of any 

other species of the subfamily in the 
depressed, prismatic form of the joints, 

appearing almost ensiform next the base. 



Another peculiarity noticeable is that 
on the distal third of the tegmina the 
maculation is restricted to the costal 
half. 

In general coloration this species 
varies widely, according to environ- 
ment, from pale dust-color to bright 
reddish brown or even black. The 
most interesting feature connected with 
its coloration, however, is the variation 
in the color of the wings. As noted 
before, these may vary in specimens 
from the same spot from dull white 
through yellow and orange to vermilion 
red. This is no doubt due in part to 
age, but seems also to depend upon 
other conditions, partly, it is probable, 
upon humidity as suggested by Prof. 
Bruner, but principally, I believe, upon 
temperature. 

Nearly one-half of my specimens 
taken on the sea-beach at Stamford, in 
the warmest corner of Connecticut, are 
red-winged. At West Chop, M. V., 
and Provincetown, Mass., in the same 
situation, all are yellow- winged. At 
Wellesley, Sherborn, and Dedham, 
Mass., several miles inland, red-winged 
examples are comparatively scarce. 
At No. Conway, N. H., all are yellow- 
winged. Mr. Henshaw informs me that 
many of his specimens from Nantucket 
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are red- winged. While much collect- 
ing needs to be done before one can feel 
certain, I believe that it will be found 
that the red-winged form is most com- 
mon in the warmest parts of New 
England. 

This is a common and widely distrib- 
uted species, occurring nearly every- 
where on sandy spots in southern New 
England, and probably throughout the 
entire district. On the seashore it is 
sometimes associated with Z*. mart- 
tima. It is usually plentiful where it 
occurs, though often very local in con- 
sequence of its habitat. When dis- 
turbed it flies for but a short distance, 
often only a few feet, the male produc- 
ing a very slight, scarcely noticeable, 
crepitation. 

I have taken it on various dates from 
July 17 to Oct. 7 at Fryeburg, Me. ; 
No. Conway, N. H. ; Provincetown, 
Revere, Sherborn, and Wellesley, 
Mass. ; Watch Hill, R. I. ; Canaan, 
Montville, Niantic, Stamford, and 
Thompson, Ct. ; and offshore on 
Martha's Vineyard, Penikese, and 
Cuttyhunk Ids. Mr. Henshaw has 
found it common on Nantucket in late 
Sept., and it has been taken at Nor- 
way, Me., by Smith (M. C. Z.). 

20. Trimerotropis Stal. 

Tr inter otropis Stal 1873. Recensio 
Orthopterorum, i, 118. 

29. Trimerotropis maritima Harr. 

Fig. 29. 

Locust a maritima. Harris, Report, 
143 (1S41) ; Treatise, 3rd ed., 178. 



Oedipoda maritima. Scudder, 472 ; 
Smith, Conn., 373; Thomas, 124. 

Trimerotropis maritima . Stal , loc . 
cit., 134; Saussure, 172; Fernald, 45; 
Morse, 105 ; BeutenmtLller, 299. 

Measurements. Antenna : ^911-13; 
9, II. 5-14. Hind fem. : <? , 11.5- 
14.5; 9,14.5-16.8. Teg.: (f, 23-27; 
9, 29-35. Body: $, 20-25; ?» 
28-35. Total length: <f , 28.5-33; 

? , 3M3 n^n^- 
An easily recognized species, not 

likely to be mistaken for any other 
occurring with us. The sides of the 
pronotum vary considerably in the 
degree of prominence of the angulation, 
sometimes being almost rounded, some- 
times with a distinct, tooth-like projec- 
tion. In color it varies with the soil of 
the locality, the ground-color ranging 
from white to light brown, naore or less 
sprinkled with dusky blotches; these 
are sometimes nearly obsolete, and 
again nearly confluent on the head, pro- 
notum, and base of tegmina. Specimens 
from North Haven, Ct., show numer- 
ous bright rufous Deckings, agreeing 
with the reddish color of the soil at that 
place. This variation in color is often 
marked even in a small area, as I 
noticed at Block Id. where a portion of 
the beach is much darker than the rest, 
and the locusts frequenting that part 
agreed with it in tint. 

This is a common species along the 
sandy sea-beaches of southern New 
England, but while common it is one 
of the wariest and most difficult to cap- 
ture of all our locusts. Extremely shy, 
it starts up before the pursuer .is within 
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reaching distance and flies rapidly for 
many rods. Even when marked down 
it is very difficult to see, owing to its 
close resemblance in color to the sand 
on which it alights. I know of but one 
locality where it is found away from 
the sound of the surf, — this is at North 
Haven, Ct., where it occurs sparingly 
on barren sandy wastes. 

I have taken adult specimens on July 
24, and Mr. Henshaw found it plen- 
tiful on Nantucket Id., on Sept. 22. 

It is found on the shore of all the sea- 
board New England States. I have 
seen specimens from West Beach, Me. 
(5 nymphs, M. C. Z.) ; Hampton, N. 
H. (Scudder) ; Salisbury Beach, Mass. 
(A. L. Babcock) ; and have taken it 
at Provincetown and West Chop, M. 
v., Mass. ; Watch Hill and Block Id., 
R. I. ; Niantic, North Haven, and 
Stamford, Ct. 

21. CiRCOTETTIX Scudd. 

Circotetiix Scudder 1876. Bulletin 
Geol. & Geog. Surv. TeiT., ii, (ap- 
pendix) 264. 

30. Circotettix verruculatus Kirby. 

Fig. 30. 

Locusta verruculata, Kirby, Fauna 
bor. Amer., Insects, p. 250, (1837). 

Locusta latipennis, Harris, 179. 

Oedipoda verruculata. Scudder, 
471; Smith, Me., 151, — Conn., 372; 
Thomas, 115. 

Circotettix verruculatus. Saussure, 
175 ; Femald, 45 ; Morse, 105 ; Beuten- 
mtlller, 302. 



About 120 New England specimens 
give measurements as follows : An- 
tenna: (f, 9-1 1.5; 9, 10-11.5; Hind 
femora: (f,ii-ii.5; 9,13^-14. Teg- 
mina : $ , 20.5-25 (usually 23-24) ; 9 , 
24-28.5 (usually 27-28). Body: <J , 
21-23 ; 9 , 26-30. Total length : $ , 
26.5-32 ; 9 , 30-5-37 mm. 

This is an easily recognized species, 
the only one likely to be confused with 
it being Sfharagemon saxatile from 
which it may be distinguished by the 
narrow wing-band, enlarged radial 
veins, pale hind tibiae, and distinctly 
two-notched pronotal carina. In color 
it varies from a dark gray or brown to 
black sprinkled with ashy, darkest on 
the head and pronotum, palest on base 
of hind thighs, and with the tegmina 
indistinctly trifasciate. Occasionally 
specimens occur light yellowish-brown 
or ashy in color but as a rule the spe- 
cies is the darkest colored of all our 
locusts. 

It is found plentifully in northern and 
western New England, its favorite 
haunts being bare ledges on elevated 
land and low mountains. On these it 
delights to bask in the sunshine, crawl- 
ing about over the lichen-covered and 
weatherbeaten rocks with whose tints 
its coloring harmonizes, or to hover in 
the air above them, sharply stridulating. 
Its " song " in flight is the loudest pro. 
duced by any of our locusts, and con- 
sists of a series of separate notes, clicks, 
or snaps, not a rattle, and is readily 
distinguished by this peculiar snapping 
quality. It is one of the wariest of our 
locusts, being especially shy and difl^cult 
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to approach during the warmer part of 
the dav, when it often flies awav to a 
distance of several rods and circles 
about, returning to the place whence 
it started^ or dances up and down in the 
air, snapping loudly. The 9 sometimes 
makes a soft flutter or shuffle of wings 
in flight, probably corresponding to the 
snapping of the $ , and both sexes can 
fly silently at will. I have seen the <J 
stridulate when at rest, also, by rubbing 
the hind thighs against the tegmina, 
producing a ''scritching " sound audible 
at a distance of three or four feet. The 
intercalar}' vein is toothed, in a low but 
continuous series, for its entire length in 
the $ , and on the distal half or more in 
tlie. 9 , in which the teeth are lower and 
barely perceptible. 



It begins to appear in the winged 
state about July 15, on which date 1 
have taken it in northern Vermont, 
and it may be found during the rest 
of the season. Henshaw has taken it 
at Bar Harbor, Me. I have specimens 
from the following localities : Deering, 
Portland, Norway, and Speckled Mt., 
Stoneham, Me. ; Keene (Prof. Weed), 
No. Conway, Pinkham Notch, Mts. 
Pequawket and Washington, N. H. ; 
Jay, Vt. ; Greylock Mt., Adams, and 
Palmer, Mass. ; and Canaan, Ct. 
Harris described it under the name of 
latipennis^ and there are two specimens 
in M. C. Z. labeled Cambridge, indi- 
cating that it may be found in the 
vicinity of Boston, though I have yet 
to meet with it there personally. 



NOTES OX THE GENUS DELTOCEPHALUS. 

BY CARL F. BAKER, ALA. POLYTECHNIC INST., AUBURN, ALA. 



The following notes are called forth 
by Prof. Osborn's late ''Review of the 
Genus Deltocephalus " in Proc. Iowa 
Acad. Sci., more especially by the 
changes he has proposed in connection 
with the species described in the Prelim. 
List Hemip. Colo. The new species in 
the latter work were so described on 
my own authority and the true type 
specimens are in my collection. Hence 
I may be supposed to know why they 
were called " new." 

Prof. Osborn's generalizations on the 
genus Deltocephalus seem to me at 
least very premature, especially in 
consideration of the fact that less than 



a third of the American species occur- 
ring in collections were known to him 
at the time his paper was written. It 
seems questionable from a study of all 
the species if the genus can be naturally 
separated into groups along the lines he 
has indicated. Likewise, the excluding 
from the genus of simplex^ coquilletii 
concentricus^ bitnaculatus and flavo^ 
virens seems to me decidedly premature. 
His reconstruction of the genus, based 
upon a study of but a small proportion 
of our species, cannot but prove unten- 
able. The genus, as it occurs in 
Europe, so far as our present knowledge 
goes, is a fairly homogeneous group. 
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Yet, Osbom's resurrection of the Bur- 
meisterian genus which has not for years 
been used in this sense by European 
authorities, would break it up. We can- 
not cut out genera of wide extra-limital 
occurrence to fit American species. 

Deltocephalus bilineatus G. & B. 
In Osbom's synopsis this species is 
placed with those having *' pronotum 
short, more than twice broader than 
long," while in the type the width of 
the pronotum is somewhat less than 
twice the length. 

Deltocephalus albidus O. & B. This 
species is not uncommon in various 
localities in Colo, from Fort Collins to 
Rabbit Ears Pass on the Continental 
Divide. I have it also from Onaga, 
Ks. (Crevecoeur). In the Colo, speci- 
mens the pronotal lines are often quite 
indistinct, while the elytral markings 
are often very dense, size and structural 
characters remaining constant. In the 
'* Review " the face of this species is 
figured as having the genae with outer 
margin evenly curved from eye to 
clypeus, which would be a remarkable 
character. They are ang^late below 
the eyes, as in all other known species 
of the genus. 

Deltocephalus injlatus O. & B. This 
species is of frequent occurrence at Fort 
Collins, Colo., and in the adjoining 
foothills. 

Deltocephalus rejlexus O. & B. I 
have this species from New Bedford, 
Mass. (Hough) ; North Windham, Ct. 
(Morse) ; Onaga, Ks. (Crevecoeur) ; 
and it also occurs here at Auburn, Ala. 

Deltocephalus concentricus Van D. 



Osborn without explanation, refers 
Thamnotettix flavomarginata to this 
species and places them both in 
Thamnotettix. Both forms are common 
in the mountains of northern Colorado. 
I possess large series which show no 
intergradation between the two forms. 
Plavomarginata at least deserves a 
varietal name. The latter was described 
from a single female which lacked the 
inner transverse nervure on both sides. 
However in a large series this is 
exceptional. 

It seems to me as great an error to 
depend upon characters drawn from the 
vertex alone, as upon those from the 
elytra alone. Errors in generic refer- 
ence of Jassids are sure to occur as long 
as species are described from one or a 
few individuals taken in a single 
region. Flavomarginata answers the 
Burmeisterian characterization of the 
genus as closely as do some of the species 
referred unquestionably to Deltoce* 
phalus by Osborn. As characterized by 
Burmeister, the width of vertex between 
the eyes should scarcely equal the 
length. Yet, for instance, signatifrons 
placed as unquestioned Deltocephalus 
by Osborn, according to two of the 
latter's own figures, has the width of 
vertex between the eyes nearly a half 
greater than the length at middle. 

A proper understanding of some of 
our dimorphic Jassids is nearly impos- 
sible to any except those who are doing 
work similar to Prof. Osborn's, yet this 
reference, which I do not say is incorrect, 
is made entirely without explanation or 
even indicated evidence. 
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Deltocephalus inimicus Say. I have 
specimens of this species from Illinois 
(Algonquin, Nason) entirely lacking the 
very characteristic black spots. I still 
believe, however, that these spots form 
one of the best characters for this species. 
It is a case similar to that of the genus as 
a whole ; there are no grounds for the 
reduction of the species because certain 
individuals may vary in what has been 
regarded as the most important distin- 
guishing character. The beginner, using 
Prof. Osborn*s table, would make the 
spotless form a new species. 

Deltocephalus weedi Van D. If the 
'frontal sutures in this species were 
carried to a point at the tip of the vertex 
as figured by Osbom, it would be a 
character sufficient to separate this 
species as a very distinct genus. 

Deltocephalus sexmaculatus G. & B. 
The reducing of this species to signati- 
frons is not only entirely unwarranted 
but impossible. The unique type * is 
before me, and also a large series of 
mature examples collected in the moun- 
tains of northern Colorado last summer. 
I cannot imagine how Prof. Osbom 
could reconcile even the figures of sex- 
maculatus in ^^ Prelim. List Hemip. 
Colo. " with those of signatifrons in 
the " Review." The species are totally 
distinct as shown by color, form and 
detail of structure. Moreover, sexma- 
culatus is a much smaller species, its 
9 being but 2 mm. in length, while 
Osbom gives signatifrons as 3.5 

• I do not know the origin of the Van Duxee " type " 
which Osborn speaks of examining. The original descrip- 
tion was prepared from a single specimen, and that speci- 
men has been in my collection ever since. 



mm. He offers no explanation for this 
discrepancy. 

Deltocephalus nigrifrons Forbes. 
Puscinervosus is at least a distinct 
dark variety of this species occurring 
on the Pacific slope. Among other 
dififerences it has the female segment 
evenly, shal lowly concave with the 
median tooth rounded. In nigrifrons 
this is much more deeply and angularly 
emarginate, the sides of the emargin- 
ation arcuate and the tooth angular. 
Vanduzeix^ entirely distinct, far nearer 
to pulicarius than it is to nigrifrons. 
It is much smaller, very dark, and has 
the female segment broadly, evenly, 
deeply, angularly emarginate, and 
entirely without a median tooth. I 
think for the present, at least, even 
fuscinervosus should be considered 
distinct. 

I have very large series of all these 
forms and so far have found no diffi- 
culty in their separation. For the in- 
cluding also of perpunctata there are 
not yet sufficient grounds. Perpunc* 
tata is a very common species here in 
the South, and fairly constant in both 
generic and specific characters. As 
known at present, it difiers from nig* 
rifrons in size, form, and in important $ 
characters. Van Duzee described these 
in part. Osborn does not leave any of 
these names with even varietal value. 
In other words he assumes that it would 
be possible for all occurring in a single 
region to be bred from a single par- 
ent. I do not believe this can be 
done. Some of these forms are just 
as distinct and free from intergradations 
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as for instance his oculatus^ debilis^ 
minimus and sylvestris^ yet it is not 
even suggested that these may possibly 
be forms of one mutable species. A 
very close resemblance in general 
appearance between members of differ- 
ent genera is not uncommon in this and 
in other groups, as for instance among 
some of the Heliconiid butterflies. 

Finally, Prof. Osborn's characteriz- 
ation of the conglomerate species nigri- 
frons as a whole, is totally inadequate, 
as it would readily include several very 
distinct undescribed species from the 
southwest U. S., Mexico and South 
America. 
Deltocephalus Jlavicosta Stal. 

1S62 Stal, Kongl. Vet. Akad. Handl. 
Bd. 3. No. 6. p. 53 (flavicosta). 

1892 Van Duzee, Can. Ent. XXIV. 
p. 116 (flavocostatus) . 

This species is common throughout 
the moister tropical and subtropical 
regions of America, at low altitudes. 
Osborn now records it from Iowa. I 
have it from Maryland, D. C, Ohio, 
Kansas, and various points in the low- 
lands of Mexico and South America, 
the Herbert H. Smith collection con- 
taining specimens from Corumba, 
Chapada, Villeta Paraguay, and Piedra 
Blanca in Bolivia. The Nat'l Museum 
collection contains specimens from Va., 
and D. C, the latter taken on grape. 
The more southern forms are quite 
generally lighter. 

This is Uhler's manuscript retrorsus. 
Van Duzee's redescription was fortu- 
nately under practically the same name. 
It seems rather peculiar that Osborn did 



not reduce this species also to a synonym 
of nigrifrons. 

Deltocephalus bimaculatus G. & B. 
In the " Review," Jlavovirens is made 
a synonym of this species, though no 
reasons for so doing are given. I have 
before me large series of the males and 
females of both species, and they are as 
distinct as any two species in the genus. 
They are well separated as originally 
described. 

Deltocephalus deb His Uhl. I have 
seen nothing from this country approach- 
ing the European falleni^ but we have 
abdominalis and minki^ which are * 
both good and distinct species, long 
known, described and figured in Europe, 
and represented in my own collection 
by very large series of both European 
and American specimens. Debilis is 
certainly quite variable but it runs into 
neither abdominalis nor minki. It 
would make a peculiar case indeed if 
two species, in Europe entirely distinct, 
should have in this country intergrada- 
tions so numerous as to make them 
inseparable, and yet the aggregate of 
these intermediate forms be known 
under a later American name. 

Even in forms of debilis with the 
elytra entirely black, I have never seen 
a specimen with the face black after the 
manner of abdominalis. The three 
species can be easily separated on the 
form of the female segment, variable 
though it may be in debilis. They also 
differ in the male claspers, an impor- 
tant character used long ago by Fieber, 
but not mentioned for any of the species 
in Osborn's paper. If Prof. Osborn 
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had studied this character in all the 
species and varieties of Deltocephalus^ 
most of the errors in reference he has 
made would have been avoided. 

Abdominalis is common in Colorado. 
Minki I have from New Bedford, Mass. 
(Hough). The record for minki by 
Provancher was undoubtedly correctly 
given and should not be referred to 
debilis in the bibliography. 
Deltocefhalus affinis G. & B. 

1890 Van Duzee, Psyche, V. p. 390 
(melsheimeri). 

1 89 1 Osborn, la. Ag. Exp. Sta. 
Bull. 13. p. icx) (debilis). 

1892 Osborn, Rept. la. Ag. Soc. 
for 1892, p. 688 (debilis). 

1892 Osborn, Papers on Iowa Insects. 

p. 56 (debilis). 
1892 Osborn, Proc. la. Acad. Sci. I. 

pt. 2, p. 12 (debilis). 

1892 Harrington, Ottawa Naturalist, 
VI. p. 32 (melsheimeri). 

1893 Osborn, Bull. 30 Div. Ent. 
p. 45 (debilis). 

1894 Van Duzee, Trans. Am. Ent. 
Soc. XXI. p. 292 (melsheimeri). 

1895 Gillette & Baker, Prelim. List. 
Hem. Colo. p. 84 & 88 (affinis and 
melsheimeri). 

1897 Osborn & Ball, la. Ag. Exp. 
Sta. Bull. 34. p. 627 (melsheimeri) . 

1897 Osborn & Ball, Proc. la. Acad. 
Sci. IV. p. 211 (melsheimeri). 

This, one of the commonest species 
of the genus, has been tossed about 
from *' pillar to post" for some time. 
In the ''Prelim. List Hemip. Colo." 
specimens given the name melsheimeri 
by Van Duzee were so left. One form 



recognized as certainly not the melshei- 
meri of Fitch was named affinis. This 
species as seen above, has been repeat- 
edly erroneously referred to melsheimeri 
by both Van Duzee and Osborn. The 
original description might apply equally 
well to affinis and to the true melshei- 
meri ^ except as to length. Fitch de- 
scribes melsheimeri as 2.5 mm., while 
affinis will average 3.5. The matter 
could only be definitely settled by an 
examination of the original Fitch type in 
the Nat'l Museum, and this, now before 
me, shows the true melsheimeri to be an 
entirely different thing. 
Deltocephalus melsheimeri Fh. 

1851 Fitch, Homop. N. Y. State 
Cab. p. 61 ; reprint in Lintner's 
9th Rep. p. 401. (melsheimeri). 

1897 Osborn & Ball, la. Ag. Exp. 
Sta. Bull. 34. p. 637 (minimus). 

1897 Osborn & Ball, Proc. la. Acad. 
Sci. IV. p. 211 (minimus). 

Not knowing the true melsheimeri 
Osborn has redescribed it as minimus. 
Still, a good description of the genuine 
melsheimeri was much needed. 

It seems to be a quite generally distrib- 
uted species in northern U. S. east of 
the Rockies. 
Deltocefhalus unicoloratus G. & B. 

1895 Gillette & Baker, Prelim. List 
Hemip. Colo. p. 89 (unicoloratus). 

1897 Osborn & Ball, la. Ag. Exp. 
Sta. Bull. 34. p. 636 (oculatus). 

1897 Osborn & Ball, Proc. la. Acad. 
Sci. IV. p. 212 (oculatus). 

I have the type of this species before 
me. It is not especially near to monti- 
cola as suggested by Osborn. There is 
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some excuse for Osborn's redescription 
as the original description of unicolor- 
atus (not ** unicolorous") is not exact 
as regards female segment. A bent 
condition of the abdomen gave a very 
improper view for this part. Relaxing 
and remounting shov^ it to be identical 
with oculatus. 

Deltocefhalus argent eolus Uhl. I 
have typical specimens of this species 
from Dr. Uhler, and also abundant 
material collected by myself on the plans 
in northern Colorado. I have also the 
t}'pes of curtipennis and terebrans and 
further specimens of both collected in 
1896. Such an error as the reference 
of these two species to argenteolus 
seems inexcusable. Argenteolus is 



small, slender, the female segment 
nearly truncate, the head immaculate, 
and the general color when fresh a bril- 
liant, resplendent green. Curtipennis 
and terebrans are much larger, the 
head more obtuse, and heavily maculate, 
the female segment deeply emarginate, 
and the general color dull brownish 
cinereous. Terebrans was referred to 
Eutettix on account of the rather 
unusually strong transverse depression 
before the tip of vertex. It is an 
Athysanus and may prove the fully 
winged form of curtipennis^ but there 
is less than no proof for it now, and 
hence for the present they must be kept 
separate. 



THE LARVA OF CROCOTA OPELLA 

GROTE. 

Egg, Slightly more than hemispherical, 
not narrow at base, flat below; shining 
pearly, faintly yellowish ; diameter .55 mm. 
Reticulations obscure, narrowly linear, like 
fine lines traced on the otherwise smooth 
and level surface, more or less elongate, 
irregularly hexagonal. 

Stage I. Head bilobeJ; pale reddish 
brown; width .3 mm. Body whitish with 
very long black hairs, single, normal, i-v 
present. Hair spinulated, i-iv black and 
especially long. Tubercles large, the edges 
adapted in slope to each other, luteous gray. 

Stage II. Head whitish, eye black, mouth 
brown; width .38 mm. Body whitish, the 
warts concolorous; i very small, one-haired; 
ii large, many haired. Feet all pale. Hairs 



slender, black, many of fair length and a few 
much larger, distributed all along the body. 

Last stage. Head black above, clypeus 
and sutures brown; width 1.8 mm. Body 
uniform dull gray, warts and plates black. 
Hair stiff, black, short and uniform except 
from wart ii on thorax and iii on abdomen 
where it is long, forming a curious ridge of 
hair the whole length in the middle of each 
side. No marks. 

Cocoon a slight sticky web of white silk. 
The pupa recalls Hyphantria in appearance. 

The eggs are laid at the end of July and 
the larvae hibernate about half grown. The 
^%% patches are placed on the leaves of bushes 
and trees, but the larvae drop to the ground 
on hatching. They eat almost any tender 
leaves, as with other Arctians. Found at 
Greenwood Lake, N. J., and Bellport, Long 
Island, N. Y. Harrison G. Dyar. 
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NOTE ON HARRISINA CORACINA. 

Dr. Dyar has described the larva of this 
insect in Psyche^ Nov., 1895. On July 22, 
1896, I found a batch of the eggs, about 19 
by 7 mm., on the under side of a leaf of 
mission grape in Mesilla. The eggs are 
rather irregularly placed, not touching one 
another except in a few cases. Shape 
elongate, about half as long again as broad, 
parallel-sided, roundedly truncate at ends ; 
resting on one side, not on end ; moderately 
shiny, iridescent, very pale lemon yellow, the 
surface appearing more or less granular. At 
that time the imago of H. coracina was 
flying in numbers in Mesilla, together with 
a few H» metallica. Both are at least double- 



brooded. On July 36 the larvae had hatched 
from the eggs ; these young larvae were very 
pale yellow, without marks; long hairs, some 
dark, some light; head large, slightly greyish. 
In 1S97, the first H. coracina was seen on 
the wing April 24. I have been doubtful 
whether H, metallica is more than a simor- 
phic form of coracina. A few days ago, 
my little son Martin brought me a pair in 
cop, ^ coracina $ with metallica $. I have 
eggs from the $ now. Larvae of H. 
coracina occur here on Virginia creeper as 
well as grape. 

T, D. A. Cocker ell. 

Mesilla, N. Mex., July 20. 
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THE CHRYSALIS OF FENISECA TARQUINIUS. 



BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



In Psyche for Januar}^ 1892 (Vol. 
vi) Dr. W. J. Holland gave a greatly 
enlarged figure of the chrysalis of Spal' 
gis S'signata of West Africa to show 
the extraordinary likeness a slightly 
oblique aspect of the creature bore to 
a human or rather a simian face. 
This was the more curious because, 
as pointed out by him, a similar like- 
ness had before been remarked in the 
chrysalis of our own Feniseca tarquin- 
ius^ by Mr. Edwards and Miss Morton ; 
and because in both cases the larva is 
aphidivorous — an exceedingly excep- 
tional carnivorous habit for the cater- 
pillars of butterflies. The original 
paper by Mr. Edwards, including Miss 
Morton's observations, will be found 
in the Canadian Entomologist for Aug- 
ust, 1886 (vol. xviii). The simian 
resemblance has also been shown in 
an Indian Spalgis in the Journ. Bom- 
bay Nat. Hist. Soc, Vol. 8, pi. A. 

In the early part of last August Lt. 
Wirt Robinson, U. S. A., sent me in 
alcohol from Hot Springs, Va., a chry- 
salis of Feniseca which he had found 
on the under side of a maple leaf and 
suggested that it would furnish an 
opportunity for a drawing which should 
show *' the perfect resemblance which 
it bears to a face." I follow my 
friend's suggestion and show herewith 



on the plate (3) opposite this page the 
result. The view, as will be seen, is 
dorsal and taken obliquely from in 
front and at one side, as this brings out 
best the characteristic features, and it 
is, moreover, nearly the same point of 
, view as that used by Dr. Holland for 
Spalgis. The resemblance is not so 
striking nor so grotesque as there, nor 
is the expression so leering, but it can 
hardly be overlooked and is certainly 
extremely curious. A dorsal view of 
Feniseca also enlarged was given in the 
Entomological News for September, 
1896 (vol. vii), but seems to be less sat- 
isfactory than a partially lateral view. 

It may be added that Lt. Robinson 
found the larva feeding upon aphid 
colonies on the twigs of maple at Hot 
Springs, the species being doubtless 
Pemphigus aceris Monell. It has 
heretofore been found principally in 
the colonies of the alder plant-louse, 
Schizoneura tessellata^ but also in 
those of Pemphigus fraxinifolia and 
P, imbricator of the ash and beach 
respectively. The larva has also been 
fed in captivity on aphides from other 
plants, and as it has been reported as 
occurring on still other plants may 
doubtless have a considerable range of 
aphid diet and probably be found any- 
where on colonized plant lice. 
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THE NUMBER OF MOULTS IN INSECTS OF DIFFERENT 

ORDERS.* 

BY A. S. PACKARD, PROVIDENXE, R. 1. 



It will be seen from the data here 
presented that the number of moults 
is as a rule greatest in metabolic insects 
with the longest lives, and that an 
excessive number of ecdvses is due to 
some physical cause, such as lack of 
food combined with low temperature. 

In Campodea there is a single frag- 
mentary moult (Grassi), while the 
Collembola (^Macrotoma plumbed) shed 
their skin throughout life. (Sommer.) 

In the winged insects, especially 
Lepidoptera, the number of moults is 
dependent on climate. Insects of wide 
distribution growing faster in warmer 
climates consequently shed their skins 
oftener ; for example the same species 
may moult once oftener in the southern 
than in the nortlicrn States, as in the 
case of Callosamia promethea^ which 
in West Virginia is double-brooded. 
Hibernating larvae moult once oftener 
than those of the summer brood (Ed- 
wards) . Weniger by rearing the larvae 
oi Antheraea mylitta and Eacles im- 
perialism and which when reared under 
normal conditions actually have the six 
stages, when reared in a warm moist 
atmosphere of about 25° C. have but 
five stages, /. ^., moult but four times. 
In the hot and moist climate of Ceylon, 



* Published in advance from the author** Text book of 
Entomology. Any corrections or additions woiild be 
thankfully received by the author. 



A, mylitta has but five stages. 
(Psyche V, p. 28.) 

Acrydians moult five times; Dia^ 
pheromerafemorata but twice (Riley) ; 
a katydid {Microcentrum retinervis) 
moults four times (Com stock). Man- 
tis religiosa^ according to Pagenstecher 
moults seven times, having eight stages, 
including that of the singular pre- 
nymph. Cockroaches {Periplaneta 
americana) are said by Marlatt to pass 
through a variable number of moults, 
there being sometimes as many as seven 
stages. 

In the Homoptera there are in gen- 
eral from two to four moults ; thus in 
Typhlocyba there are five stages, in 
Psocus four, and in Aphis at least three, 
and in Psylla four during the nymphal 
state. Riley states that the nymph of 
the female Coccid, leery a purchasi^ 
sheds its skin three times and the male 
twice. Notwithstanding its slow growth, 
Riley says, the 17-year Cicada moults 
oftener than once a year, and the num- 
ber of larval stages probably amounts to 
twenty-five or thirty in all. The bed- 
bug sheds its skin ?iv^ times ; and with 
the last moult appear the minute wing- 
pads characteristic of the adult. In 
Conor hinus sanguisuga there are " at 
least two larval stages and pupal 
stages" (Marlatt). 

In the May-fly, Chloeon, the num- 
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ber of ecdyses is twenty. The Neurop- 
terous Ascalaphus (Helecomitus) in- 
simulans of Ceylon moults three times 
before pupating. Among the Mecop- 
tera Felt has shown that Panorfa 
rufescens moults seven times. 

In Coleoptera the normal or usual 
number is not definitely known ; Meloe 
moults five times; Phytonomus punc- 
tatus^ the clover leaf weevil, moults 
three times, according to Riley, who 
has observed that Dermestes vulpinus 
passes through seven larval stages. 

In the breeding jars, with plenty of food and 
a constant temperature of from 68° to 78° F., 
the larvae cast their first skin in from four to 
nine days, the great majority moulting at 
seven days. Under the same conditions the 
second skin was castat from four to seven days, 
the majority moulting at six days; the third 
skin at from three to sis days, the majority 
moulting at five days; and the fourth skin at 
from three to six days, the majority moulting 
at five days; the fifth skin at from five to 
seven days, and the sixth skin at six days. 
There are thus seven larval stages. (Report 
for 1885, p. 260.) 

Riley has ascertained that by rearing iso- 
lated larvae of Tenebrio molitor, one after 
being kept nearly a year had moulted eleven 
times, when it died. A second larva hatched 
June 5, had moulted twelve times by June 10th 
of the following year (1877), when it also 
died. Of 7*. obscurus three larvae were 
reared to the imago state. One moulted 
eleven times by August 30th of the same 
year, pupated Jan. 20th, 1877, and finall^r be- 
came a beetle Feb. 7, 1877. The other two 
both moulted twelve times and reached the 
imago state Feb. 18 and March 9th respec- 
tively. '*A11 were, as nearly as possible, 
under like conditions of food and surround- 
ings, and in all cases the moult that gave the 
pupa is not considered among the larval 
moults." 



Two larvae of the museum pest {Trogo- 
derma tarsale) were kept by Riley in a 
tight tin box with an old silkworm cocoon. 
** They were half grown when placed in the 
box. On November 8th, 1880, there were in 
the box twenty-eight larva skins, all v^ry 
much of a size, the larva having apparently 
grown but little. The skins were removed 
and the box closed again as tightly as 
possible. Recently, or after a lapse of two 
years, the box was again opened and we 
found one of the larvae dead and shrivelled 
up ; but the other was living and apparently 
not changed in appearance. There were 
fifteen larva skins in the box. We cannot 
tell when the one larva died, but it is certain 
that within a little more than three and a half 
years, two larvae shed not less than forty- 
three skins, and that one larva did not, during 
that time, appreciably increase in size. *' We 
know of no observations which indicate the 
normal or average length of life, or number 
of moults in either Tenebrio or Trogoderma, 
but it is safe to assume from what is known, 
in these respects, of allied species, that in 
both the instances here referred to, but 
particularly in the case of Trogoderma, de- 
velopment was retarded by insufficient nutri- 
tion and that the frequent moulting and slow 
growth resulted therefrom and were corre- 
lated." * Further observations such as these 
are greatly needed. 

Of the Siphonaptera the common cat 
and dog flea (^Pulex serraticeps) moults 
three times before pupating (Howard) . 

In Lepidoptera the usual or average 
number of moults is four, but the number 
varies considerably, the greatest number 
yet known occurring in Phyrrarctia 
Isabella which. Dr. Dyar informs me, 
moults ten times. 

From Dyar's observations it appears 
that there are usually five lai-val stages. 



* American Naturalist, xvU. May 1883. pages 547-548. 
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but six and seven stages are not infre- 
quent, while there are eight in Scepsis 
and Apatelodes and nine and ten in 
Arctians, while the European Nola 
centonalis moults nine times, other 
species shedding their skins six times 
(Buckler). (Psyche, v, pages 420-422). 
Callosamia promethea moults but three 
times as a rule. Orgyia antiqua was 
found by Hellins to moult from three to 
five times. Riley found that in O, leuco- 
stigma the males moult four times, the 
female four but sometimes five times, 
while Dyar states that in O, gulosa the 
male larvae moult three or four times, 
the female always four times ; while in 
O. antiqua there are six stages, and 
in the female seven. Lithocolletis, 
Chambers thinks, as a rule moults eight 
times, Comstock thinks L, hamadrya- 
delta casts its skin seven or eight times. 
In the blow-fly (Calliphora) Leuckart 
and Weismann have inferred at least two 
moults, while Weismann suspects that 
there are as many as four. In Musca 
domestica we have observed that the 
larva moults three times ; in Oestridae 
there are three larval stadia (Brauer) . In 
Corethra there are four larval moults, 
and Miall thinks there are probably as 
many. In the phytophagous Hymenop- 
tera there are three moults or four larval 



stages in Nematus ericksoniiy but Dyar 
informs me that less than four stages in 
saw-fly larvae is very rare, that he has 
only one record of less than five, and that 
that is doubtful ; fiwt for Nematid, six 
and seven for others, is certainly the rule. 
" The highest I have is the indication 
of eleven stages for Harpiphorux vari* 
anus " (Can. Ent., xxvii, p. 208). 
In Bombus we have observed five differ- 
ent sizes of larvae and hence suppose the 
least number of ecdyses is five, while 
we are disposed to believe that this 
insect as well as wasps and bees in gen- 
eral shed their skins as many as ten 
times during their entire existence. 

The honeybee, Cheshire thinks, since 
he has found the red and ruptured pel- 
licles, probably moults six times before 
it spins its cocoon, or passes into the 
semipupa condition. (Bees and Bee- 
Keeping, p. 20). 

As to the cause of the great number of 
moults in the Arctians and the beetles 
experimented with by Riley, it would 
seem that cold and the lack of food dur- 
ing hibernation were the agents in Arc- 
tians, and starvation or the lack of food 
in the case of the beetles, such cause 
preventing growth, though the hypo- 
dermis-cells retained their activity. 



DIPTERA OF THE ORGAN MOUNTAINS IN SOUTHERN NEW 

MEXICO. — I. 

BY C. H. TYLER TOWNSEND, LAS CRUCES, NEW MEXICO. 

In Science, for Dec. S, 1893, the Organ Mountain range, which lies in 
writer gave a general description of the the Dona Ana county, some fifteen miles 
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to the east of the Mesilla Valley of the 
Rio Grande. Data on the life-zones of 
these mountains are given in that article, 
and are revised somewhat in Transac- 
tions Texas Acad, Science^ i, p. 79. 
A popularly written sketch of a trip to 
the Organ Mts. is given by Mr. Charles 
H. Ames in Appalachia for 1S92. If 
the reader will take the trouble to look 
up and familiarize himself with this lit- 
erature, he will have a fair idea of the 
more important topographical features 
of these mountains. While not exten- 
sive in area, they constitute a region of 
much interest from a biologic point of 
view. Their highest peaks reach to an 
elevation of 8,800 ft. above the level of 
the sea. 

I . Eupeodes volucris OS. One 9 . 
Dripping Spring, Organ Mts. About 
5600 ft. August 10. Length, 8 J mm. 
Legs reddish, bases of all the femora 
black, hind femora with but little more 
black than others, knees narrowly yel- 
lowish. Stigma of wings very pale 
yellowish, as is whole space between 
auxiliary and first longitudinal veins. 
Strange to say, there is some scattered 
pubescence barely visible on lower half 
of eyes. No pubescence is visible in 
many other specimens that I have exam- 
ined. 

Also one 9 • Soledad Canon. About 
5000 ft. August 15. On flowers of 
Melantpodium cinereum DC. Length, 
7.5 mm. Later in the season both $ s 
and 9 s were taken in the Sacramento 
Mts. 

It is a remarkable but well-known fact 
that the sixth segment in the $ of this 



species is always unsymmetrical, and 
points to the right. So far as I know, 
the case is without parallel among the 
diptera. The asymmetry consists in 
the left lateral margin being oblique and 
nearly in a straight line with the left 
lateral margin of the fourth and fifth 
segments ; while the right lateral margin 
is evenly rounded in outline. The seg- 
ment is thereby thrown out of line with 
the longitudinal axis of the abdomen, 
and is left pointing to the right. 

2. Zodion splendens Jaenn. One 
$ . Soledad Canon. About 5000 ft. 
August 15. On flowers of Zinnia 
grandiflora Nutt. This is a large 
specimen, measuring 11 mm., and is 
very pronounced in its markings and 
coloration. The face and front, except 
vertex, are unicolorous, both being of 
the same clear light yellow tinge. The 
fourth abdominal segment is wholly 
pollinose, except the pair of oval spots. 
Scutellum pollinose on whole upper 
surface. 

3. Zodion fulvifrons Say var. 
abdominale Say. One 9 . Soledad 
Canon. About 5500 ft. August 15. On 
flowers of Pedis papposa Gray (det. 
Ckll.). Length, nearly 7 mm. Front 
silvery dusted along orbits, yellow, red- 
dish-vellow at vertex. Thoracic dorsum 
with a third, or median, more slender 
brownish stripe. Second abdominal 
segment nearly all yellow, hind border 
brownish, and a faint median line pale 
brownish. Anterior corners with a tuft 
of black hair. First, third, and fourth 
segments brownish ; sixth and basal 
half of seventh reddish-yellowish ; all 
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silver)' pollinose. Pair of median stripes 
hardly apparent, and only on third seg- 
ment. No black on legs or antennae. 
Otherwise agrees with Williston's 
description. 

The common form of this species in 
New Mexico, especially in the Mesilla 
Valley, is the present one — that orig- 
inally described by Say as abdominale. 
It is characterized in general by the 
front, median abdominal stripes, and 
legs being as described above. The 
thorax has the median brown line less 
conspicuous, or subobsolete ; the abdo- 
men with at least second and sixth 
segments mostly yellowish ; abdomen 
sometimes wholly yellowish, in which 
case the median stripes may be moder- 



ately distinct but reddish. See section 
II uf paper on Gila Diptera {Psycke^ 
1S97), for note on fulvifrons^ typical 
form. 

4. Behosia bifasciata Fab. One 
i' . Dripping Spring, Organ Mts. 
About 5600 ft. August 10. Not quite 
the normal type, but near it. Facial 
ridges ciliate half way up. but not as 
high as lowest frontal bristles. Third 
antennal joint about 2\ times as long as 
second. Third and fourth abdominal 
segments wholly deep golden, as in the 
normal form. The claws in 9 of this 
genus are always hooked and black on 
tips. The i has the claws nearly 
straight, and without black. 



LIFE HISTORY OF PYROMORPHA DIMIDIATA H. S. 



BY HARRISON G. DYAR, WASHIXGTOX, D. C. 



The larva of Pyromorpha has previously 
eluded detection on account of its peculiar 
habit. It lives beneath the fallen leaves in 
oak wo^>ds, feeding on the dead and decaying 
leaves. The larvae are solitary. The period 
from egg to cocoon is three months, June 15 
to Sept. 15. The winter is passed in the co- 
coon as in the other species of the family. 
The coloration is dark brown and rather uni- 
form to harmonize with the situation in 
which the larvae live. 

Egg. Elliptical, a little flattened above and 
below like Geomctrid eggs, but more elon- 
gate and cylindrical than those. White, mod- 
erately shining, soft and thin-skinned. 
Length i mm., height and width .6 mm. 
Reticulations distinct and regular, much 
roundeJ, like a series of contiguous circles. 

Stage I. Head rounded, partly retracted, 
black; width .3 mm. Body thick, slightly 



flattened, grayish white. Warts low, a group 
of hairs from tubercular bases, finelv dotted 
spinulose, a small clear bulb at the base of 
each. Three warts and leg-plate seen, the 
larva wart with few hairs. Skin finely spin- 
ulose. The primitive first stage is absent. 

Stage II. Head retracted in the fold of 
joint 2, black over the vertices of the lobes, 
clypeus pale, mouth pointed, brown; width 
.4 mm. Body sordid gray, in marks. Hairs 
numerous, from large low warts, stiff*, shut, 
pale with black tips, spinulose with basal 
bulbs as before. Feet normal. Later a faint 
whitish subdorsal line is seen against the 
dark fold within, a narrow brown dorsal line 
and faint mottlings low down on the sides. 
Cervical shield brown. 

Stage III. Head light brown with large 
black eye, retracted in joint 2 ; width .6 mm. 
Body thick and stout, densely hairy. Cervi- 
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cal shield large, exposed, dark brown and 
nearly naked. Color grayish like dead 
leaves, a narrow, dark brown dorsal line. 
Warts low, flat, but large in three rows. 
Hairs rather pale, but in general concolorous, 
stiff, sharp-pointed with clear basal bulbs. 
Under a high power the spinules are seen to 
form equidistant rings making the hair ap- 
pear segmented. Skin densely minutely 
spinulose. The large pale warts give the 
appearance of broad, faintly paler subdorsal 
and lateral bands, separated by the straight 
dorsal and broken lateral brown lines which 
gradually become defined. 

Stag^ IV. Head light brown, eye black; 
width .8 mm., retracted under the large, dark 
brown cervical shield. Body as before, the 
large flat warts pale, the ground color only 
showing as narrow chocolate brown dorsal 
and subdorsal lines, pale between the seg- 
ments. Shaft of hairs segmented, the tips 
black, the bulb at the extreme base, small. 

Sta£re V. Width of head i.i mm., as 
before. Warts brown in large pale gray 
areas which cut up the dark brown ground 
into straight dorsal, wavy subdorsal and 
broken stigmatal bands; subventral region 
pale brown; incisures dark, obscurely con- 
necting the bands. Joint 2 pale in front, dark 
behind covering the head. Feet pale. On 
thorax warts i, ii, iii, iv-f-vand vi are present. 



on abdomen i-f-ii» liit iv-f-v, vi and leg-plate. 
Hairs segmented, sub-barbuled with basal 
bulb which shrinks to an annulus at the end 
of the stage. The whole color becomes dark 
purplish at this time. 

Stage VI. Head pale brown, lighter in 
the sutures; width 1.6 mm. It is retracted 
in the hood of joint 2, which is large with a 
large, dark brown, bisected cervical shield. 
Body thick and robust, not tapering, densely 
short hairy. Hairs segmented, with basal 
bulbs as before, well developed. Color dark 
velvety brown, reduced to a series of longi- 
tudinal and transverse lines by the large, 
rounded and slightly oblique pale gray areas 
which surround the upper three warts (i, ii+ 
iii, iv-j-v on thorax, i+ii, iii, iv-|-v on abdo- 
men). The warts themselves are brown, 
forming dark centers to the pale patches, not 
so dark as the grouncf color. Hairs on lower 
side of third wart (iv-|-v) longer, concealing 
the subventral region. Feet pale. Spiracles 
brown, the one on joint 5 moved up. A cir- 
cular, pale, eversible area surrounds the spir- 
acle on joints 6 and 11. 

Cocoon. This is irregular, like Harrisina 
but larger, the main web brownish, a little 
wrinkly and opaque with some white floss 
silk outside. Size 13x6 mm. Spun between 
leaves on the ground. 



DESCRIPTIONS OF TWO NEW FOSSORIAL WASPS. 

BY WILLIAM H. ASH.MEAD, WASHINGTON, D. C. 



The two new fossorial wasps described 
below were discovered by Prof. George 
W. Peckham in Wisconsin, who will shortly 
describe their habits and life histories. 

(i) Astata leuthstromiy n. sp. ?. — Length 
8 mm. Entirely black, shining, and sparsely 
clothed with a whitish pubescence. Head 
rather closely punctate, the clypeus truncate 
anteriorly and fringed medially with some 
black hairs, on either side of which are long 
glittering white hairs; palpi rufo-piceous ; 
firstjointof flagellum about i longei than the 



second, joints 2-4 subequal, about four times 
as long aK thick. Mesonotum anteriorly 
finely punctate, posteriorly for at least half 
its length as well as the scutellum highly 
polished and with only a few minute scat- 
tered punctures; mesopleura punctate, closer 
and more distinctly so posteriorly; meta- 
thorax with a smooth impunctate space at 
base, confluently or regularly punctate poste- 
riorly. Wings towards base hyaline, the 
apical half subfuliginous ; the marginal cell 
is about as long as the first submarginal 
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cell ; the transverse cubital veins are usually 
subangulately broken with more or less of 
a distinct stump of a vein issuing from the 
angle (the right wing has the third submar- 
ginal cell nearly divided into two cells by 
a spurious cross-vein from the angulation 
in the second transverse cubitus). Abdomen 
apparently smooth, impunctate, but with a 
strong lens the surface exhibits a fine or 
microscopical reticulation from very fine 
lines. 

Hab. — Haitland, Wis. 

Type, No. 3716, U. S. N. M. 

This species is allied to A* occidentalis Cr. 
but is readily distinguished by its smaller 
size, the color of the wings, by the venation 
and by the smoothness of the mesonotum. 
Its resemblance to A, unicolor Say. is only 
superficial. 

The species has been named in honor 
of Dr. Leuthstrom, father-in-law of Prof. 
Peckham, in whose garden the species was 
found. 

(2) Plenoculus peckhami n. sp. $, 
Length 3 to 3.5 mm. Black, closely punc- 
tate and clothed with a sparse whitish pube- 
scence, the face from middle of eyes and the 
clypeus with a dense silvery pubescence. 
Clypeus with a median ridge and produced 
into a small conic median tooth at apex. 
Mandibles black, the basal two-thirds closely 
opaquely punctate, the apical half smooth, 
shining. Palpi brown-black. Antennae 13- 



jointed, the flagellum gradually incrassated 
towards tip ; the first joint of the flagellum is 
scarcely as long as the second, the third and 
fourth a little longer than the second and 
stouter, the joints beyond to the 13th gradu- 
ally shortening, joints 7-10 being transverse ; 
the terminal joint is large, conic-ovate, as long 
as the three preceding united. Metathorax 
rugulose with two short median carinae in a 
slight depression just before the posterior 
face. Wings hyaline, faintly dusky at apical 
margins, the tegulae, stigma and vdins brown- 
black, the marginal cell is sublanceolate 
with the extreme apex truncate and with an 
appendage; the second submarginal cell is 
triangular, petiolate, the second recurrent 
nervure entering it a little beyond the mid- 
dle. Hind tibial spurs and the three basal 
joints of tarsi, whitish. Abdomen long, 
ovate, a little longer than the head and 
thorax united, subopaque, finely punctate, 
sericeous, except lateral triangular spaces, 
separated by a grooved line, on second, third 
and fourth dorsal segments, which are smooth 
and shining 

Hab. — Haitland, Wisconsin. 

Type, No. 3717, U. S. N. M. 

Quite distinct from all other species de- 
scribed in this genus by Mr. Fox, by the 
apical median clypeal tooth. 

Prof. Peckham informs me this species 
preys upon a Lygadid belonging to the 
genus Pamera. 



THE LARVA OF CYDOSIA. 

It will be remembered by lepidopterists 
that the position of the genus Cydosia 
Westw., has been in dispute. In Smith's list 
of 1891, it appears in a subfamily Cydosiinae 
of Arctiidae. I have just learned from my 
friend Mrs. E. M. Swainson that she has 
discovered the larva in Jamaica, and she sends 
me some notes on the subject, along with a 
specimen of the moth. The particular spe- 



cies sent — the only one known to occur in 
Jamaica — is C. suhmutata (Walk.) Ckll., 
Journ. Inst. Jamaica, 1893, P* ^59 (^ C, 
famaicensis Ckll., Journ. Inst. Jamaica, 1892, 
p. 135, = C. nobilitella (not Cram.) Butler ex 
err., P. Z. S., 1878, p. 495). I give the 
account of the larva in Mrs. Swainson*8 own 
words: — **A pretty half looper larva, one 
inch and a half long, sofl velvety black with 
orange marks all down back and at sides, 
between these are tiny pale yellow marks, on 
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the third, fourth and fifth segments are onlj 
tiny orange marks, and on the third segment 
four shining black spines, the fourth and 
fiflh segments have only two spines each, on 
all the rest of the body are very fine black 
hairs ; face and legs black with orange marks. 
When quite young the pale yellow marks are 
white. When touched the larvae curl them- 
selves up and drop to the ground. On June 
i8th turned to chrysalis in earth ; a pretty 
chestnut brown [chrysalis], short and fat. 
On June 30th the moth emerged. Food plant 
* worm weed.' " (E. M. Swainson.) The 
food plant mentioned is most likely Spigelia 
anthelmia L. (Logan iaceae). 

The most interesting feature of the larva, 
as brought out in the above notes, is the 
development of spines in addition to the 
hairs. It is to be hoped that a detailed 
account can be obtained later on. 

T. D» A. CockerelL 
Mesilla, N. M. July 31^ iSqj. 

BIBLIOGRAPHICAL NOTES. — VIII. ♦ 

BY SAMUEL HEN SHAW. 

BioLOGiA Centrali- American A. — Ara" 
CHNiDA Acaridea. By Otto Stoll. 1886-93, 
pp. 21-I-55, plates i-ai. 
Trombidium, p. 1-6, pis. 1-4; 
Rhyncholophus, p. 6, pi. 4; 
Actineda, p. 7-8, pi. '5; 
Tetranychus, p, 8, pi. 6; 
Atax, p. 9-1 1, pis 7-10; 
I var. nov. 

• For VII, see V. 7 p. 425. 
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Nesaea, p. 11-13, pis. lo-ii; 
Limnesia, p. 13-15, pis. 7-9; 
Bdella, p. 15-17, pi. 3; 
Scyphius, p. 17, pi. 6; 
Ixodes, p. 18, pis. 13-14; 
Amblyomma, p. 19-24, pis. li, 14; 4 
Oribata, p. 24-26, pi. 15; 2 

Hoplophora, p. 27, pi. 15; i 

Nicoletiella, p. 27-28, pi. 16; i 

Uropoda, p. 28-31, pis. 16, 17; 5* 
Megisthanus, p. 31-34, pis. 18-19 ; 2 sp 

nov. 
Celaenopsis, p. 35-37, pis. 16, 19-20; 2 sp. 

nov. 
Pachylaelaps, p. 37-38, pi. xg; x var. nov. 
Holastaspis, p. 39, pi. 20; x sp. 
Megninia, p. 40-4r,''pl. 2X ; i sp. nov. 

Pterolichus, p. 41-42, pi. 21; i ** ** 

Proctophyllodes, p. 42-43, pi. 2X ; x ** *' 

The fifty- five (55) species of Acaridea 
hitherto described from Mexico and Central 
America belong to eleven (xx) families and 
twenty-four (24) genera, as follows : — 

Trombididae, 2 genera, 9 species. 
Actinedidae, x genus, i 
Tetranychidae, x ** 
Hydrachindac, 3 genera, 
Bdellidae, i genus, 

Eupodidae, i '* 
Ixodidae, 4 genera, 13 

Oribatidae, 2 •* 3 

Nicoletiellidae, i genus, 3 
Gamasidae, 5 genera, la 
Sarcoptidae, 3 3 
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The Butterflies of the Eastern United States and Canada. 

With special reference to New England. By Samuel H. Scudder. 

Illustrated with 96 plates of Butterflies, Caterpillars, Chrysalids, etc. (of which 41 are 
colored) which include about 2,000 Figures besides Maps and Portraits. 1958 Pages of Text. 
Vol. I. Introduction; Nymphalidae. 
Vol. 2. Remaining Families of Butterflies. 
Vol. 3. Appendix, Plates and Index. 

The set, 3 vols., royal 8vo, half levant, $75.00 net. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -|- 206 pp. 
i2mo. $1.25. 

An introduction, for thp young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, ^vhich 
would be almost surely met with bj an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
purpose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the diff'erent spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structur&and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many; and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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NOTES ON SOME EUROPEAN HYMENOPTEROUS PARASITES 

OF THE HESSIAN-FLY, CECIDOMYIA DESTRUCTOR SAY, 

AND OTHER INSECTS; BRED BY DR. PAUL MARCHAL, 

THE FRENCH GOVERNMENT ENTOMOLOGIST. 



BY WILLIAM H. ASHMRAD. 



Assistant Curator, Department of Insects, U. S. National Museum, Washington, O. C. 

{Paper No. i.) 



Ill 1895 and during the year 1896 I 
received several sendings of most inter- 
esting Hymenopteroiis parasites, for 
determination, from Dr. Paul Marchal, 
the well-known French Government 
entomologist, of the Paris Entomolog- 
ical Station. 

All or nearly all of these parasites 
were bred material and are of great 
biologic interest, since a few are appar- 
ently new to science, and the hosts of 
many others will now for the first time 
be made known 

It is important, therefore, on account 
of the economic importance of many of 
the species, that the new species be 
described and that all should be put on 
record, for the benefit of those interested 
in these insects. 

Below I have therefore given descrip- 
tions of the new species, and as briefly 
as possible, the hosts and relationship 
of the diflferent parasites. 

In recording these rearings by Dr. 
Marchal, I shall begin with the Euro- 
pean parasites bred from the Hessian- 



fly, Cecidomyia destructor Say, and the 
Whe^t-fly, Cecidomyia avena e^iarchai, 
since these are of the greatest economic 
importance. 

Host I. Cecidomyia destructor Say- 

(i) Boeotomus {Micromelus) rufo- 
macula tus Walk. 9 . 

(2) Merisus destructor Say $ 9 . 

(3) Boeotomus coxalis n. sp. 

Winged form. 9 Length 2 mm. Bronzed 
green, brighter on mesonotum, the head, 
thorax beneath and metathorax purplish or 
blue-green, somewhat coarsely squameously 
punctate; palpi white; scape of antennae 
except apically and legs, except coxae, 
brownish-yellow, knees, tips of tibiae and 
tarsi, except last joint, and tegulae yellowish- 
white; flagellum brown, subclavate, pubes- 
cent. Head transverse, wider than the 
thorax, about 3^ times as wide as thick antero- 
posteriorly; eyes rather large oval. Anten- 
nae 13-jointed with 2 minute ring-joints, 
inserted slightly below the middle of the 
face, but above an imaginary line drawn from 
base of eyes; pedicel obconical; funicle 6- 
jointed, the joints very slightly shortening 
but also gradually widening to club, the first 
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a little longer than thick, the second and 
third subequal, about as long as thick, the 
following wider than long; club ovate 3- 
' jointed. 

Thorax with the pronotum transversely 
narrowed, the mesonotum a little more than 
twice as wide as long, with the parapsidal 
furrows indicated only anteriorly by two 
short convergent impressed lines which 
become obsolete at about the middle of the 
mesonotum; scutellum convex, with the 
axillae about as wide from each other as 
their width at base; metathorax produced 
into a subglobose neck, with curved lateral 
folds but without a median carina or spirac- 
ular furrows, the spiracles small, rounded. 
Wings hyaline, the nervures pale yellowish, 
the marginal and postmarginal veins sub- 
equal, one-third longer than the stigmal. 
Abdomen ovate, scarcely as long as the 
thorax, the second segment (first body seg- 
ment) occupying two-fifths of its entire 
length, with a large fovea at base above, the 
third segment above one-third the length of 
the second, the fourth, fifth and sixth very 
short and gradually shortening, the seventh 
and eighth much longer. 

Bred May, 1895, ^^^"^ infested stalks 
of wheat collected March 27. 
Subapterous form. 

$. Length 1.4 mm. Bronze green, the 
head in front blue-green; scape and pedicel 
brownish-yellow, the flagellum filiform, dark 
brown or brown-black, clothed with a fine 
pale pubescence; palpi pale; mandibles 4- 
dentate, ferruginous; legs, except coxae, 
stramineous; coxae metallic; abdomen aene- 
ous black, brassy towards base. 

Head and thorax squameously punctate, 
the head transverse wider than the thorax, 
about 3^ times as wide as thick antero-poste- 
riorly, the occiput concave; eyes subovate; 
antennae 13-jointed, with 2 ring-joints, in- 
serted near the middle of the face, the scape 
about half as long as the flagellum, the ped- 



icel obconical, a little longer than the ring- 
joints and the first joint of fanicle united, 
the funicle joints all a little longer than 
thick, the club ovate, 3-jo!nted 

Thorax with the parapsidal furrows indi- 
cated only anteriorly, the pronotum short, 
rounded anteriorly; scutellum subconvex, 
with a subobsolete cross-furrow before apex; 
metathorax with a subglobose neck, without 
carinae or spiracular sulci, the spiracles very 
small. Wings abbreviated, narrowed, not 
reaching much beyond the middle of the ab- 
domen, the tegulae yellowish. Abdomen 
broadly oval, polished, impunctate, de- 
pressed, wider than thorax and usually but 
not always truncate at apex, by the retrac- 
tion of the terminal segments ; second seg- 
ment occupying about half the whole surface 
or nearly so, the following segments short 
and gradually shortening toward tip. 

Hab. — Poitou and various parts of 
the Vendue in France. 

This has also been bred by Dr. 
Marchal, from his Cecidoniyia ( Oliffos- 
trophus) avenae^ infesting oats. 

The species comes nearest to Boeoto- 
mus {Merisus) subapterus Riley, but 
is readily distinguished from it by the 
metallic coxae, darker flagellum, the 
longer funicular joints and by its broader 
more depressed abdomen. 

It seems quite distinct from Merisus 
tnicroptera Lind., Bull. Soc. Imp. 
Nat. Moscow, 1887, p. 182. 

(4) Holcaeus cecidomyiae n. sp. 

$. — Length 2.5 mm. Head and thorax 
olive-green, squameously punctate; scape, 
trochanters, knees, tibiae and tarsi, except 
last joint honey-yellow; pedicel bluish; 
flagellum black, clothed with a short, black- 
ish pubescence; wings hyaline; abdomen 
aeneous, the large second segment, except 
the apical margin, blue. 
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Head transverse, wider than the thorax, 
concave behind, about three times as wide as 
thick antero-posteriorlj, the space between 
the eyes about twice as wide as the eye or a 
little more than twice the width of the eye ; 
viewed from in front subtriangular; ocelli 
reddish, subtriangularly arranged. Antennae 
inserted on the middle of the face, i3-jointed, 
with 2 ring-joints, the scape extending to 
middle ocellus or half as long as the flagel- 
lum without the pedicel, the latter obconical, 
smooth, shorter than the first flagellar joint; 
flagellum subclavate or gradually incrassated 
towards tip, clothed with a short rather dense 
pubescence, the joints delicately fluted, the 
first joint the longest, less than twice as long 
as thick, the second a little shorter, the fol- 
lowing gradually and imperceptibly shorten- 
ing so that the last joint is scarcely as long 
as wide. 

Thorax a little more than three times as 
long as wide at the widest part of the prono- 
tum, rounded anteriorly and with its upper 
surface narrowed at the middle, the mesono- 
tum as long as wide posteriorly, slightly 
narrowed anteriorly, with the parapsidal fur- 
rows only indicated anteriorly; axillae as 
wide from each other as their width at base, 
the icutellum proper convex, longer than 
wide; metathorax not short, with a distinct 
median carina, the lateral folds wanting, or 
at least only indicated by foveae at base, the 
spiracles not large, rounded, with rather 
broad sulci behind. Front wings with the 
nervures pale, the marginal nervure one and 
a half times as long a& the stigmal, or a little 
longer, the stigmal two-thirds as long as the 
postmarginal, subclavate, the postmarginal 
a little shorter than the marginal. Abdomen 
conic-ovate, as long as the thorax, the second 
segment the longest, as long as segments 3-5 
united, with a large fovea at base above 
where it unites with the short petiole, and 
with its posterior margin squarely truncate, 
segments 3-6, subequal, the 7th longer than 
the foregoing, the 8th conic. 

i. Coeruleous; tibiae except at both ends 



embrowned, the scape yellowish beneath, 
the flagellum long, filiform, with black pile, 
all the joints long, cylindrical, the first the 
longest, as long as the scape, or about 7 times 
as long as thick, 'the following very gradually 
shortening; abdomen oblong, nearly linear, 
with a large oblong, yellow spot on basal 
third above ; otherwise as in female. 

This species was bred by Dr. 

Marchal, in June, 1895, from Cecido- 
myia destructor Say attacking stems 
of wheat. 

The species comes evidently nearest 
to H. torymoides Thomson, but is 
readily separated in the 9 by color, 
the shorter abdomen, relative length of 
the segments and by the length of the 
flagellar joints, while the $ is at once 
distinguished by the very long joints of 
the flagellum which are clothed with 
black pile, not white pile as in H, 
torymoides, 

(5) Eupelmus atropurpureus 
Dalm. $ 9 • 

(6) Polygnotus {Platyg'aster) zos- 
ine Walk. $ . 

With the above parasites I found also 
a single male specimen of Isosoma 
brevicorne Walk. 

Dr. Marchal also reports Oscinis 
pusillus as occurring in the oat stubble. 

Host. 2. Cecidomyia avenae 

Marchal. 

(i) Boeotomus coxalis Ashm. $ . 

(2) Aferisus destructor Say $ 9 - 

(3) Homoporus luniger Nees $ 9 . 

(4) Eupelmus atropurpureus Dalm. 
{^=^ atrocoeruleus 'Y\iOVCi%,^ $ 9* 

(5) Eupelmus degeeri Dalm. 9 . 
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(6) Trichacis i^Platygaster) rem- 
ulus Walk. ^ 9 . 

(7) Polygnotus {Platygaster^ min- 
utus Lind. $ . 

(8) Anaphes pratensis Forst. 9 . 
(Egg parasite). 

With these were also $ 9 specimens 
of Isosoma brevicorne Walker, which 
must be a gall-maker on the oats. 

Most of the above parasites were 



bred from their host, occurring in oat 
stubble, collected in 1894-95, at Poitier 
and Montreuil. The rearing of Ana-- 
phes pratensis Forster, is ^most inter- 
esting, since it is without doubt an egg 
parasite. 

Host. 3. Cecidomyia tritici Kirby. 
(i) Merisus destructor Say $ 9 • 



DIPTERA FROM THE WHITE SANDS, ON THE TULAROSA 
PLAINS OF SOUTHERN NEW MEXICO.— I. 



BY C. H. TYLER TOWNSEND, LAS CRUCES, N. MEXICO. 



The Tularosa plains may be roughly 
described as lying between the Sacra- 
mento Mts. on the east, and the San 
Andres Mts. on the west, and stretch- 
ing from the Organ Mts. nortli to the 
vicinity of White Mt. They are some 
80 miles long, by 30 or 40 wide. 

In the northwestern extent of these 
plains there reposes a remarkable and 
extensive surface deposit of disin- 
tegraded and weathered gypsum, cov- 
ering an area some 35 or 40 miles long 
by an average width of 10 miles, and 
varying in depth from a mere crust to 
ridges piled up 30 ft. above the level of 
the surrounding plain. This immense 
deposit is known as the White Sands. 
The gypsum is pure, without grit, and 
nearly white, and the banks of it appear 
from a little distance almost like banks 
of snow shining in the sun. From the 
road going up into the Sacramento 
Mts., in the Rio Tularosa canon, a 



splendid view of this gypsum area is 
obtainable. A view is had at a point 
some I2CO fl. above the plain, and 
although the spectator is then distant 
at least 30 miles, the effect is striking 
in the extreme. The vast stretch of 
sands lies spread out upon the plain in 
a panorama of billows, and it is hard to 
resist the impression that one is looking 
upon a distant arm of the sea, where a 
high surf is rolling up upon the sandy 
beach. The San Andres range, lying 
close by the western edge of the Sands, 
enhances the effect, and appears like a 
rocky promontory washed by the waves. 
When one comes to walk over the 
Sands, he 6nds that the immense 
^roughs and billows are real, and the 
gypsum is seen to assume all the un* 
dulations and forms that the winds of 
the plains are capable of producing. 

These Sands are scatteringly covered 
with a considerable vegetation through- 
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out their whole extent, so far as I have 
examined them, and their insect fauna 
is considerable as may be inferred. 
The wagon road from Las Cruces or 
El Paso to the Sacramento Mts. skirts 
the edge of the Sands for some 10 miles. 
Some few plants and insects collected 
along the edge, while passing them, 
have shown a very large percentage of 
new forms — new varieties among the 
plants, and new species among the 
insects. Such an extensive region* 
possessing such markedly peculiar char- 
acteristics, and unique conditions of 
environment, must truly have a flora 
and fauna of its own. The region 
promises great returns to the investi- 
gator of its flora and fauna. But 
water is extremely scarce in the vicin- 
ity, and the heat and glare are almost 
unbearable in the summer months, so 
much so that travellers always pass the 
Sands if possible at night. It there- 
fore requires more than ordinary cour- 
age to attempt an investigation at this 
season. The best months to visit the 
locality are October and November. 
Many plants are then to be found in 
bloom on the Sands, and the heat 
while still very great is within the 
limits of endurance. 

The present paper is the result of the 
determination of a small lot of diptera 
taken by the writer on the edge of the 
Sands at White Water Holes, and on 
the plain close by, during a couple of 
hours collecting on the afternoon of 
Oct. 6, 1896. White Water Holes, 
which sometimes contain a brackish 
water but are oflen drv, are situated on 



the road within a few feet of the high 
banks which form the edge of the 
Sands. They are about 7 miles north 
from Lunas well (Pelman's ranch), 
and 40 miles from Tularosa. 

All specimens with locality White 
Sands were taken a short distance over 
the sand hills from White Water Holes, 
and actually within the area of the 
Sands. All those with locality White 
Water Holes were taken on the plain a 
few yards from the edge of the sands. 
Not more than a half hour, in the late 
afternoon, was spent within the limits 
of the Sands, and the area covered was 
not more than 100 yards in diameter. 

The reader is referred, for other notes 
on the White Sands, to the writer's 
second paper on the biogeography of 
Mexico and the Southwestern U. S. 
(Trans. Texas Acad. Sci., 1897.) 

I. Paragus bicolor Fab. var. testa- 
ceus Meig. Two 9 s, and three $ s, 
near edge of Sands, at White Water 
Holes, Oct. 6. On flowers of Aster 
parvijlorus Gray. Length, 5 to 6 
mm. All constant in the color of the 
abdomen. The black is confined to 
the first segment, and anterior corners 
of second. The males have the first 
segment wholly black, but both females 
have an elongate transverse marking 
of red on hind margin of first segment 
in middle. All have at least a brownish 
trace of the blackish annulus on hind 
tibiae. 

Williston says that P, bicolor has a 
distinct vertical glabrous stripe on the 
eyes. It really has three such stripes, 
the other two being on anterior and 
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posterior margins of eye, which are 
bare. The eyes are better described as 
having two very distinct parallel vertical 
stripes of pubescence, for the whole 
glabrous area of each eye is confluent. 
I have already recorded this species 
from New Mexico, from the Mesilla 
Valley of the Rio Grande at Las 
Cruces (Trans. Am. Ent. Soc. Mch. 
1895). The single female there men- 
tioned, taken August 19, belongs also to 
the variety iestaceus (as Snow later 
stated in Kans. Univ. Quart. April, 

i895). 

2. Parages tibialis Fall, var- 

dimidiatus Lw. One 9 , and four 
(Js. Near edge of sands, at White 
Water Holes, Oct. 6. On flowers of 
Aster parvijlorus Gray. Length, 3 J 
to nearly 5 mm. The vertical triangle 
of $ is about twice as long as great- 
est width. In the preceding spec- 
imens of P. bicolor var. testaceus^ it 
is about three times as long as greatest 
width. I believe that the American 
forms are to be classed with the Euro- 
pean varieties. But the European form 
with only the first two segments of 
abdomen black and tip with or without 
black, according to Schiner who paid 
particular attention to these varieties, 
possesses no distinctive name. At least 
Schiner gives none. Loew, however, 
described this form as dimidiatus^ 
except that he included with it a 9 ,of 
the typical form, which is distinguished 
by having no red on the abdomen. I 
think it will be permissable, therefore, 



to use Loew's name for this variety, 
with the abdomen red except first 
and second segments. 

The above specimens are moderately 
constant. The 9 has the first two 
segments completely greenish -black. 
The (Js all have the hind border of 
second segment red, sometimes widely 
so, one $ having second segment only 
narrowly black on front border. The 
9 has tip of abdomen, being last halt of 
fifth segments and all of rest, blackish. 
The $ s have only a brownish tinge on 
last half of fourth, and anterior margin 
of fifth segments. Femora all black, 
except yellow tips. 

This is the first record of this species 
from New Mexico. It is recorded from 
Colorado on the north, and Sonora on 
the south. 

3. Zodion fulvifrons Say var. ab- 
dominale Say. One 9 • Near edge of 
Sands, at White Water Holes, Oct. 6. 
On flowers of Aster parvijlorus Gray. 
Length, 6 mm. Front silvery along 
orbits, yellow, reddish-yellow at vertex. 
First two antennal joints and upper side 
of femora tinged with brownish. The 
third or median narrower brown vitta 
present. Second and sixth abdominal 
segments yellowish, with a median red- 
dish line, rest brownish. All silvery 
pollinose, except median line of sixth 
segment. Pair of median stripes in- 
distinct, but traceable on third and 
fourth segments. (See paper on Dipt. 
Organ Mts., for further notes on this 
variety.) 
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BIBLIOGRAPHICAL NOTES. — IX. 

BY SAMUEL HENSHAW. 
BlOLOGIA CeNTRALI-AmERICANA. — COLB- 

OPTBRA. Vol. II, pt. 2, Pectinicornia 
AMD Lamellicornia. By Henry Walter 
Bates. 

gen. sp. 
Lucanidae, 1886, pt. 47, p. 1-2 ; 

1889, pt. 79, p. 382. 3 5 

Passalidae, 1886, pt. 47, p. 2-24 ; 

1889, pt. 79, 81, p. 383-385- 27 67 

Copridae, 1887, pt. 58-60, p. 25-83; 

1889, pt. 81, p. 385-391. 18 -172 

Aphodiidae, 1887, pt. 60-61, p. 83- 

104; 1889, pt. 81, p. 391-394- 6 67 

Orphnidae, 1887, pt. 62, p. 105- 

107; 1889, pt. 81, p. 394. 2 9 

Hybosoridae, 1887, pt. 62, p. 107- 

108. I a 

Geotrupidae, 1887, pt. 63, p. 108- 

115; 1889, pt. 81, p. 394-395. 3 18 

Trogidae, 1887, pt. 62-63, p. 116- 

129; 1889, pt. 81. p. 395.. 4 33 

Aclopidae, 1887, pt. 63, p. 129-130. i i 
Chasmatopteridae, 1887, pt. 63, p. 

130; 1889, pt. 81, p. 396. I 1 

Melolonthidae, 1S87-88, pt. 63-67, 

p. 130-215; 1889, pt. 81, p. 

396-405. 16 276 

Rutelidae, 1888, pt. 67-69, p. 216- 

296; 1889, pt. 81, p. 405-412. 31 230 
Dynastidae, 1888-89, pt. 69-74, p. 

296-342; 1889, pt. 81, p. 412- 

414. 25 no 

Cetonidae, 1889, pt. 74, p. 343-376; 

pt. 81, p. 414-416. 14 99 

Tnchiidae, 1889, pt. 79, p. 377-381. 5 11 

Species of the following genera are figured : 

Lucmnidae. — Aesalus, i. Cantharolethrus, 

I. 

Passalidae. — Neleus, i. Oileus,i. Oxy- 
ges, I. Phoroneus, i. ♦Platyverres, i. Po- 
pilius, X. Proculejus, i. Pseudacanthus, i. 
Rhodocanthopis, i. Soranus, i. *Triaenur- 
gus, I. Verres, i. Vetunius, i. 



Copridae. — ♦ Agamopus, 2. Aphengium, 
2. Canthidium,3. Canthon, 2. Chaeridium, 
2. Copris, 3. Deltochilum, 2. Eurysternus, 

2. Megathopa, 2. Oniticellus, 6, 24. Onthe- 
rus, 3. Onthophagus, 5, 6, 24. Phanaeus, 

3, 4, 24. Pinotus, 3. Scatimus, 2. Uroxys, 
2. 

Aphodiidae. — Aphodius, 6, 24. Ataenius, 

6. Euparia, 6. Saprosites, 6. 
Orphnidae. — Aegidium, 7. Ochodaeus, 7. 
Hyhosoridae. — Coelodes, 7. 
Geotrupidae. — Athyreus, 7. Bolboceras, 

7. Geotrupes, 7, 

Trogidae. — Acanthocerus, 7 Anaides, 7. 
Cloeotus, 7. Trox, 7. 

Aclopidae. — ♦ Aporolaus, 8. 

Chasmatopteridae. — Chnaumanthus, 8. 

Melolonthidae, — Barybas, 9. *Chirodines, 
10. Chlaenobia, 10. Diplotaxis, 9, 24. Eu- 
gastra, 11. Faula, 8. Hoplia, 8. Isonychus, 
9. Lachnosterna, 11, 24. Liogenys, 9. List- 
rochelus, 10. Macrodactylus, 8, 9. Phytalus, 
10,24. Polyphylla, II. Pseudoserica, 9. 

Rutelidae. — Anomala, 12, 13, 14. Anti- 
chira, 15. Bolax, 17. Byrsopolis, 17. Cal- 
lirhinus, 14. Calomacraspis, 15. Chlorota, 

15. Chrysina, 24. Cnemida, 15. Cotalpa, 

16. * Dilophochila, 14. Epectinaspis, 14. 
Heterosternus, x6. Lagochile, 15. Leuco- 
thyreus, 17. Macropoides, 16. ♦Parachry- 
sina, 16. ♦ Parisolea, 17. Pelidnota, 15, 16. 
Phalangogonia, 17. Phyllopertha, 12. Platy- 
coelia, 17. ♦ Platyrutela, 15. Plusiotis, 16, 
24. * Ptenomela, 15. Rutela, 15. Rutelisca, 
15. Spodochlamys, 17. Strigoderma, 14. 
Thyridium, 15. 

Dynastidae. — Amblyodus, 21. Ancog- 
natha, 17. * Aspidolea, 17. Bothynus, 18. 
Cheiroplatys, 18. Cyclocephala, 17, 18. 
Daemonoplus, 19. Dynastes, 20. Dyscine- 
tus, 18. Enema, 19. * Euetheola, 18. 
Golofa, 20. Heterogomphus, 19. Ligyrus, 
18. Lycomedes, 21. Megaceras, 19. * Meta- 
pachylus, 24. Phileurus, 20, 21. Podis- 
chnus, 19, 20. Strategus, 19. Xyloryctes» 
18, 19. 

Cetonidae. — Amithao, 21, 22. Argyripa, 



142 



psyche: 



[November 1897* 



21, 22. ♦Chiriquibia, 22. ♦Chlorizanthe, 
21. Cotinis, 21, 22, 24. Euphoria, 23. 
Genuchinus, 23. Gymnetis, 21, 22, 23. 

Trichiidae. — Coelocratus, 23. Dialithus, 
23. Trigonopeltastes, 23. 

New genera are marked (♦) ; the figure 
following the name of the genus indicates 
the number of the plate. 

The total number of species enumerated 
is 1,101. contained in 157 genera; more than 
100 of the species are unnamed owing to the 
insufficiency of the material. Seventy-three 
of the species found in the Central American 
fauna occur also in America north of 
Mexico. 

Correction. — In the last number of Psyche, 
p. 131, col. 2, last line of text but two, for 3 
species, read t species. 

TWO FORMS OF PRODOXUS COLO- 
RADENSIS RILEY. 

The two forms here described were taken 
by Mr. R. R. Larkin on flowers of Yucca, in 
company with the type form, in April, near 
the N. M. Agricultural College, Mesilla 
Valley, New Mexico. Their description as 
varieties will probably prevent them from 
being regarded as distinct species by those 
who may receive specimens without knowl- 
edge of the circumstances under which they 
occurred. 

(i.) Prodoxus coloradensis var. n. lauius. 
Differs from the type in being white, with 
only indistinct traces of the black markings 
on the primaries. Of these markings, the 
marginal-band and the Y-mark are usually 
most distinctly traceable. The insect appears 
at first sight either white, or white slightly 
clouded with grey, but on comparison with 
the typical form it is seen that the markings, 
so far as traceable, exactly correspond in 
position. 

(2 ) Prodoxus coloradensis var. n. confluens* 
The two innermost dark bands or primaries 



coalesced in such a manner as to form a j^, 
so that the dark markings of the wing consist 
of the marginal band, and two Y"* one in- 
versed, the other, as in the type, in the 
ordinary position. 

T. D. A. Cockerell, 
Mesilla, N. M., Sept, 7, 1897. 

WEED'S LIFE HISTORIES. 

Books about insects for the ordinary reader 
are not common in America, and when one 
appears which is simple, straightforward and 
correct, and especially if it deals with the 
creatures in all their stages, we are glad to 
welcome it. Such is Weed's Life Histories of 
American Insects, just published by Macmil- 
lan for $1.50. The sketches are mostly short 
and unrelated, so that the book may be taken 
up at any point without missing connections, 
but it is suggestive of a vtist deal more to 
learn and it is generally accurate and well 
presented. We notice only one bad slip, 
where a Locustarian is figured as a "leaf- 
insect" — which it certainly is, leaf-insects 
occuring in several groups, but the only ref- 
erence to leaf-insects in the text is on the 
page facing this cut, where the Phasmids are 
said to be ** composed of the walking-sticks 
and the leaf -in sects." There are over a hun- 
dred illustrations. 

PROCEEDINGS OF THE CLUB. 

8 October, 1897. The 197th meeting was 
held at 156 Brattle St., Mr. S. Henshaw in 
the chair. Mr. J. W. Folsom was chosen 
secretary pro tern. 

Mr. S. H. Scudder showed specimens of the 
huge Brackystola magna from Mexico, col- 
lected a year or two ago by Dr. Edward Pal- 
mer in Durango. Dr. Palmer writes that 
they are sometimes very destructive to com 
and beans, and if there is a deficiency of rain 
when the plants are young these grasshoppers 
feed on them because the grass is tough. At 
the village of Magdalena, he adds, *< I saw a 
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procession going from field to field singing 
and praying that rain might fall so that the 
corn and beans might grow, and that the grass 
might revive so that the grasshoppers would 
be diverted from the crops. A picture of a 
saint was carried at the head of the proces- 
sion, which was composed entirely of fe- 
males; the males remained in the village to 
have games of ' pitch and toss.' " 

He further stated that Miss Katherine W. 
Huston had reported to him the capture of 
one specimen and the sight of another of 
Junonia coenia at Biistol, Me., during the 
latter part of last July ; there is only one rec- 
ord of a capture further north than this. He 
also read a letter from Mr. W. T. Bell of 
Franklin, Penn., giving the names of certain 
butterflies taken there the past year for the 
first time. These were given by Mr. Bell as 
Tktcla h€uriciy T. nipkon, T, irus^ var. arsace^ 
Lib. backmaMtif Colias coesonia^ Ttrias 
nicippej and Papilio ajax, var. ielamonides 
A more remarkable case of Libythaea back- 
manii was one seen close at hand by Mr. F. 
H. Sprague in WoUaston, June 21, 1896; it 
was, however, not captured ; a similar instance 
was recorded in the current volume of Psyche, 

P-43- 
Messrs. Henshaw and Folsom remarked 

upon the unhealthy condition of the leaves 

of maple trees in this vicinity during the early 

summer, a condition wide spread and notice- 



able. The leaves turned brown and withered 
on certain trees only or on certain parts of 
trees from no very evident cause. This phe- 
nomenon was attributed to loss of water from 
the punctures of plant lice, which had been 
unusually abundant antecedent to the discol- 
oration. The remarkably moist season of 
1897 is a probable explanation of the abun- 
dance of Aphididae and, correlated with this, 
Coccinellidae were also very numerous, in- 
cluding the large Anatis i^-pUHctata of the 
maple. It will be advisable, in future years^ 
to spray maple trees just as soon as plant-lice 
appear upon them in considerable numbers, 
without waiting until their injuries are seen, 
because the aphides will then have disap- 
peared. 

Mr. Folsom made some remarks upon the 
anatomy of Collembola and the diflScuIties 
attending the dissection of these insects. 

Mr. Scudder stated that Mr. J. A. Lintner 
had sent him for determination a specimen 
of the tropical cockroach, Nyctobora koloser- 
icea^ which had flown into a house in Albany, 
N. Y., in September; it was probably import- 
ed with bananas. He also exhibited specimens 
of the large destructive locust of Argentina, 
Schhtocerca paranensis^ sometimes con- 
founded with 5. peregrina^ which had been 
sent him by Prof. Lawrence Bruner of Ne- 
braska, now engaged in studying its natural 
history in the province of Santa F6'. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -f- 206 pp. 
i2mo. $1.25. 

An introduction, for the ^oung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, ^hich 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two yearV work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
put pose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe-' 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder' s The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many : and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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DIPTERA FROM THE MESILLA VALLEY OF THE RIO GRANDE 

L\ NEW MEXICO. — L 



BY C. H. TYLER TOWNSEND, LAS CRUCES, NEW MEXICO. 



This region has been described, in 
different papers and at different times, 
both by Professor Cockerell and myself, 
so that further description here is un- 
necessary. For information as to its 
characteristics, reference mav be made 
to my rirst and second papers on bio- 
geography of Mexico and the south- 
western U. S., in the Transactions of 
the Texas Academy of Science ( 1895- 
1897). 

TABANIDAE. 

I. Tabanus g'uttattilus Tov^ns. 

Syn. Diachlorus guttatulns Towns. 
Trans. Kans. Acad. Sci. 25th Ann. 
Meet. pp. 134-5. 

Four 9 s (R. R. Larkin). Las 
Cruces. Length, 8§ to 10 J mm. This 
is not a Diachlorus. The portion of 
front between eyes is about 2J times as 
long as vertical width, the front, there- 
fore, being comparatively wide. The 
eyes aro' distinctly pubescent, but the 
pubescence is not readily noticed. The 
front tibiae are but little thicker than 
the others. It probably belongs in 



Osten Sack en's section Therioplectes, 
The above points should be added to 
my original description. The lateral 
prolongations of the frontal callosity 
above are sometimes obsolete, repre- 
sented only by a brown spot on each 
side of the small median callosity, which 
latter may or may not be cut off' from 
the large frontal callosity below it. 

SYRPHIDAE. 

2. Paragus tibialis \Sir. dimidiatus' 
Lev. Six (fs. Las Cruces, August 
21. On flowers of Aphantostephus 
arizonicus Gray. Length, 3 to 4 J mm. 
Only a faint shade of brown on tip of 
abdomen, and all with the second 
segment more or less broadly red behind. 
Length of the vertical triangle in one or 
two of the specimens about twice its 
greatest width (at posterior corners of 
eyes) , but in the others not over one and 
one- half times. It thus seems certain 
that this character will not separate the 
American from the European forms. 
See paper on White Sands diptera, for 
notes on this species. 
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3. Nausigaster functulata Will. 
One specimen (Ckll.). Rincon, July 5. 
On Chilopsis linearis. See section II of 
paper on Rio Nautla diptera, for notes 
on separation of species of this genus. 

4. Melanostoma stegnutn Say. One 
9 (CklL). LasCruces. March 26. On 
flowers of Prunus (plum). 

5. Mupeades volucrisOS. Five 9 s 
(Ckll.). Las Cruces. One, March 2, 

three March 31, and one April 16, on 
flowers of Sisymbrium canescens. 
Length, 6 J to nearly 9 mm. I have 
also a (J (Ckll.) from Roswell, in the 
Rio Pecos Valley, taken April 14, on 
flowers of Sisymbrium, 

6. Baccha lemur OS. One 9. Las 
Cruces, August 11. Front and vertex 
metallic purplish-black, but thorax 
metallic greenish. Abdomen purplish, 
of same shade as front. 

7. Volucella comstockiV^iW, Three 
(f s, and one 9 (Ckll.). Las Cruces. 
Two (f s, March 23 ; 9 March 26 ; one 
<J April I. All on flowers of Prunus 
(plum). Length, 10 to 11 mm. 

CONOPIDAE. 

8. Zodion splcndens Jaenn. One $ . 
Las Cruces, August 21. On flowers of 
Aphantostephus arizonicus Gray. 
This specimen measures but little over 
6 mm., yet it is without doubt the same 
species as another $ (Soledad Canon, 
Organ Mts.) which measures 11 mm. 
and is, so far as absolute bulk is con- 
cerned, at least ?ivt. times as large as the 
present one ! The metanotum is shining 
black in the present specimen, but there 



is very little black on the pleurae. 
Scutellum reddish-yellow. Abdomen 
same color, with the pollen as described 
by Williston (in Z. leucostomd). 

GVMNOSOMATIDAE. 

GYMNOSOMA. 

The occurrence in New Mexico of 
the genus Gymnosoma has never been 
recorded, and heretofore had not been 
suspected. During several of the earlier 
years of my collecting in that region, I 
never met with a specimen, and I had 
come to suppose that the New Mexico 
region was outside of the faunal limits 
of the genus, due to the general arid 
character of the countrv combined with 
the elevation. Both Gymnosoma and 
Cistogaster, which two genera form the 
group Gymnosomatidae, are preem- 
inently inhabitants of the humid low- 
lands of temperate North America. 
They occur plentifully along the Atlan- 
tic coast slopes, and in the Mississippi 
Valley and Great Lakes regions. In 
this respect they resemble the genus 
Trichopoda, except that the latter is 
even more highly developed in the trop- 
ical lowlands than in the temperate.. 
Trichopoda, besides, is strictly Ameri- 
can, and most developed in humid coast 
regions. It seems absent from subarid 
coast regions, such as the southern por- 
tion of Texas between the Rio Nueces 
and the Rio Grande — the Costa Deserta 
of the old Spanish historians. Cistogas- 
ter and Gymnosoma are both recorded 
from portions of humid tropical Amer- 
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ica, but they seem to be of far more 
abundant occurrence in the correspond- 
ing temperate portions of North Amer- 
ica. Cistogaster has been recorded 
from Colorado, but probably not from 
a great elevation. 

I was, therefore, much surprised 
when, in August, 1894, Professor Cock- 
erell showed me a specimen of Gym- 
nosoma which he had just taken at Lag 
Cruces. Several other specimens have 
been taken in the Mesilla Valley at 
'ntervals since ; and I secured one in 
the Sacramento Mts., during a week's 
collecting there in October, 1896. The 
Mesilla Valley specimens are noticed in 
detail below. At best the genus is of 
rare or infrequent occurrence in New 
Mexico. , 

9. Gymnosoma fuliginosa Desv. 
Three <f s and three 9 s. Las Cruces. 
One 9 (Ckll.), August 24, on flowers of 
Solidago canadensis. One 9 (Woo- 
ton) , October 4, on flowers of Bigelovia 
ivrightii. One 9 (Ckll.), March 23, 
and one $ (Ckll.) March 26, both on 
flowers of Prunus domesticus (plum). 
One $ (Ckll.), Sept. 12, on flowers of 
Bigelovia wrightii. One $ (C. 
Rhodes), Sept. 

The Sept. \2 $ measures only 5 J 
mm., being considerably smaller than 
the others, and resembles somewhat G. 
Jiliola Lw., which was originally de- 
scribed from Texas. I am convinced, 
however, that it is only a small speci- 
men of fuliginosa. Loew deflned 
Jiliola as distinguished by its shorter 
antennae, and it probably must be con- 
sidered only as a variety oi fuliginosa. 



The present specimen is considerably 
larger than Loew's measurement, which 
is 2 lines. The abdominal spots are 
very small. 

Of the other normal-sized specimens, 
none has the abdominal spots at all 
enlarged. In one of the 9 s, these 
spots are very small indeed, while in 
another thev are subobsolete. The 9 s 
measure 6J to 7 mm.; the <Js, 6J to 
6§ mm. 

Both sexes of this species have the 
humeri and pleurae silvery pollinose* 
The scutellum is silvery on apex, and 
slightly so in middle at base. The 9 
is distinguished by rest of thoracic 
dorsum being shining black. I pointed 
out the sexual differences, in the Proc. 
Ent. Soc. Wash. (vol. II, iS9i,p. 141), 
where I stated that the thoracic dorsum 
of 9 is wholly black shining, but 
neglected to add that the humeri are 
silvery. 

The specimen above mentioned from 
the Sacramento Mts. (a (f , Rio Tula- 
rosa, Oct. 2, on flowers of Bigelovia 
graveolens var. glabrata) was taken at 
an elevation of about 6200 ft. This is, 
doubtless, the. greatest elevation at 
which any specimen of Gymnosoma 
has ever been taken. The Sacramento 
Mts. are very humid, far more so than 
the Mesilla Valley, but at the same 
time they are much higher. The other 
specimens, taken at Las Cruces, are 
from an elevation of about 3800 ft. The 
difference is thus 2400 ft. 

OCYPTERIDAE. 
10. Ocyptera euchenor Walk. A 
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surprising find, made by Prof. Cockerell 
during the summer of 1897, is a speci- 
men of this species, taken in the Mesilla 
Valley, on Bigelovia iv right it ^ August 
5. It is the first specimen of the genus 
ever taken in New Mexico, to my 
knowledge. 

TACHINIDAE s. str. 
1 1 . Jurinia lateralis Mcq. Two 



$% (Ckll.), Las Cruces, May 3 and 
June 9. The former is an undersized 
specimen, with the abdomen less red on 
sides. 

12, Gonia sequexy^xW, Two speci- 
mens (Ckll.), Las Cruces. One April 
9, on flowers of Prunus domesticus 
(plum) ; the other. May 5. 



A NEW ANT-NEST COCCID. 



BY GEO. B. KING, LAWRENCE, MASS., AND J. D. TINSLEY, MESILLA PARK, N. MEX. 



The species described below was col- 
lected by Mr. King. The notes on the 
microscopical characters were prepared 
by Mr. King, but have been extended 
and rewritten from Mr. King's mounts 
by Prof. Tinsley, who is also respon- 
sible for the comparison with allied 
species. The drawings are by Mr. 
Tinsley. The notes on the living insect, 
and habits, etc., are by Mr. King. 

Dactylopius clavigevy n. 8p. — Adult ? . 
Length 2.5-3.5 mm. Width about 2 mm. 
Shape, ovoidal, quite plump. Color, dark 
reddish-brown, covered with white mealy 
secretion. Segmentation of body distinct, 
under hand lens. No lateral or caudal 
appendages. Boiled in caustic potash it 
colors the liquid a light violet red. Legs 
and antennae pale yellowish-brown. An- 
tennae 8-jointed ; 8 longest, longer than 
6-|-7i and with several whorls of hairs, the 
hairs being numerous at the distal end ; i 
next longest, its diameter equalling or 
slightly exceeding its length, a whorl of hai^ 
around its distal end ; 2 next, its diameter 
about I of its length, two whorls of hairs, 
one about midway and the other near distal 



end; 5 next, with two whorls of hairs, one 
at each end ; 7 next, with a whorl of hairs 
about its middle, 3 next ( 3 and 7 are often 
subequal), its diameter being about f of that 
of 2, a whorl of hairs about its middle; 4 and 
6 about subequal and with a whorl of hairs 
about the middle. The joint between 4 and 
5 is often, almost usually, quite indistinct, 
and this might be considered a prominent 
characteristic. Antennal formula 812573 
(46). See figure of antenna. Legs, — 




Femur stout being a little over twice as long 
as wide, quite hairy; tibia, width about i 
the width of the femur, length about equal 
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to that of femur, bristly; tarsus a little less 
than i the length of tibia, bristly, tarsal 
digitules very long, slender, and knobbed; 
claw medium size and slightly curved, digi- 
tules of claw slightly longer than claw, and 




rather stout, 
lobes normal. 



Second leg. X looc 

See figure. Ana! ring and 
Ovisac, about 5 mm. long, a 



flufFy mass of cottony secretion in which the 
female often entirely buries herself. Eggs 
pale yellowish brown. 

Male unknown. 

Habitat, Andover, Mass., Oct. 20, 1896, in 
the nest of Lasius claviger Rog. Coll. Geo. 
B. King; collected again by Mr. King at 
Methuen, Mass., Oct. 3, 1897, in nests of 
Lasius americanus Em., ** completely con- 
cealed in a round ball of cottony down, 
attached to roots of grass entering the ants' 
nest, under a stone " (King). 

A striking characteristic of this species is 
that the antennae and femora bear numerous 
long, slender hairs and that the body also 
bears numerous long, slender hairs. The 
relative lengths of the segments of the anten- 
nae are much more constant than is usual in 
ants' nest coccids. 
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THE LARVAE OF TWO SATURNIANS. 

BY HARRISON G. DYAR, WASHINGTON, D. C 

HeiniUuca neumoegeui Hy. Edw. — Al- 
most indistinguishable from the eastern H. 
main except that the head is black. Upper 
row of spines (i) with short shaft on joints 
5-12, an unpaired dorsal spine on joints 12 
and 13; none on the anal plate; four rows 
of spines on joints 2 to 6 and 11, three on 
the other segments. Secondary hairs abun- 
dant, fine, white. Black, head shining; 
body thickly covered with small yellow dots, 
approximate, subconfluent, centered by the 
secondarv hairs. An indicated subdorsal, 
lateral and broader stigmatal yellow bands, 
showing as dots in the incisures which are 
mostly otherwise free from the yellow dots. 
Spines black, the basal ones on each shaft 
yellowish. Leg plate black; venter a little 
reddish. 

The vellow dots are less confluent than in 
H. maia^ being especially sparse in the in- 
cisures, and the stigmatal band is reduced 
and obsolete centrally on the segments. 



(i blown example, Los Angeles Co., Cal. 
bred by Koebele. Coll. U. S. Nat. Mus.) 

Agapema galhina Clemens. — Egg, El- 
liptical, flattened above and below, a little 
concave ; white, shagreened, covered all over 
with a brown gum, which causes the eggs to 
adhere to the twig and is applied irregularly, 
forming darker brown spots and streaks. 
Size. 2.6 X 1.9 X 1.6 mm. Hatch by a hole 
in one end ; laid in an irregular mass on a 
twig. (H. K. Morrison, Ariz., May 5th, 1883 j 
Coll. U. S. N. M.) 

Siagfi I. Head rounded, black with white 
setae; width i mm. Body black, without 
secondary' hairs, but with four rows on 
thorax, three elsewhere of low, scarcely pro- 
duced warts, each bearing several pale hairs 
mixed with some dark ones. Hairs stiff, 
somewhat curved. Warts all paired, no 
single dorsal one, the pair on the anal plate 
small and rudimentary. Tubercles of equal 
size, those on joints 4, 5, and 12 scarcely 
perceptibly larger; anal plate shining: skin 
faintly transversely wrinkled; no markings; 
clampers of abdominal feet pale, but leg-plates 
dark, shining. Length 5 mm. 
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Large larva. Head 2.S mm., rounded, 
black, with many coarse white setae both 
primary and secondary; small, not as high 
as joint 2. Body cylindrical, uniform, feet 
normal. On thorax four tubercles, on abdo- 
men three on each side of each segment, two 
only on the ninth abdominal, one on the tenth 
(anal plate), all paired, no median ones. 
Tubercle i on joints 4, 5, and 12 slightly 
prominent, the others rounded and about as 
long as wide, the lower row flat, indicated 
only by the hairs. They bear few stiff white 
hairs with black annulus. Skin rather 
thickly covered with white secondary hairs, 
less coarse than the primary ones, directed 
obliquely backward. Color black, a dorsal 
band of yellow dots each centered by a sec- 
ondary hair, absent in the incisures; a white 
subdorsal line (below i) broken into dashes; 
a wavy substigmatal white line; warts dark 
red. Many of the secondary hairs arise from 
faint whitish dots; leg plates reddish black. 

Pupa. Head piece with a central ridge; 
antenna cases large, strongly segmented; 
abdomen with three moveable incisures, 
square, subfurcate at tip with two remote 
clusters of spines. Whole surface coarsely 
shagreened, the posterior dorsal edges of the 
abdominal segments also pitted. Color 
bronzy brown, the incisures blackish. Length 
23 mm., width 9 mm. 

(Arizona, Koebele collector, coll. U. S. 
N. M.) 

A NEW LECANIUM ON MAGNOLIA 
FROM FLORIDA. 

I. Descriptive; by t. d. a. cockerell, 

N. M. AGR. EXP. STA. 

JLeranium turgidum^ n. sp. — J scale 5^ 
mm. long, 44 wide, 3^ high. Dark reddish- 
brown, very shiny, swollen into irregular 
pustule-like prominences, with large puncti- 
form depressions between. 



9> Boiled in caustic soda, turns the liquid 
dark sepia, and gives a slight musky odor. 
Dermis chitinous, orange-brown, not reticu- 
lated, presenting numerous small gland spots. 
Marginal spines excessively minute. Mouth 
parts very small, rostral loop very short 
Antennae very small, short and very stout, 
bristly at tip, segmentation obscure. Legs, 
very small and stout. Coxa considerably 
broader than long; femur very broad, and 
not much longer than broad ; tibia and tarsus 
also extremely broad; tibia a little longer 
than tarsus, and about one fourth longer than 
broad. Claw short and stout, much curved. 
Digitules comparatively short, filiform. 

The embryonic larva is remarkable for the 
large marginal spines, about 17 on each side. 

Hab* — On twigs of Magnolia glauca, 
April 22, 1897, at Lake City, Florida. 
(Quaintance No. -24). This species is unus- 
ually interesting, being intermediate between 
the subgenus Euleranium of the north, 
and the peculiar L, farvicorue of Florida, 
which itself exhibits characters transitional 
to the southwestern subgenus Tuomeyella. 
The depressions of Z.. turgidum correspond 
to the pits oi parvicorne. 

L. magnoliarum Ckll., found by Mr. 
Ehrhorn on Magnolia at San Jos^, Calif., is 
quite different, being 8 mm. long, 4^ wide, 
and 24 high, with 8-jointed antennae, formula 
3 (4S0 (28) 67 varying to 3 (41) 52 (86) 7. 

II. Biological; by a, l. quAixxANcfe, 

FLA. AGR. EXP. STA. 

Lecanium turgidum is quite common on 
both Magnolia glauca and M. grandijlora 
at Lake City. The young appear during 
April in considerable numbers. These crawl 
out on the new wood and leaves of infested 
branches, frequently' almost covering them. 
Proportionately few of these reach maturity, 
however, as they are attacked by a number 
of parasites. The life cycle appears to be 
about one year. 
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NOTE ON LARVAE OF GYNAEPHORA 
GROENLANDICA AND G. ROSSII. 

BY HARRISON G. DYAR, WASHINGTON, D. C 

In Psychs vii, 328 I referred to Curtis' 
description of thelarva of Zar/V? r(755/Vand to 
the fact that it did not correspond with the 
larva of rossii which I found on the summit 
of Mt. Washington. The U. S. National 
museum has just received two larvae from 
West Greenland, north of Wilcox Head, col- 
lected bv R. Stein, which agree with Curtis' 
brief description. One had pupated and I 
obtained from it a moth of G.groenlandica. 

Therefore Curtis must have mixed the 
species, describing the moth of rossii and 
larva of groenlandica. Apparently both 
species occur in Greenland. The museum has 
specimens of rossii from the Florence Arctic 
expedition and groenlandica from Polaris 
Bajr. The species are probably not coexten- 
sive, however, as only rossii has been taken 
on Mt. Washington. We have it also from 
Labrador and Point Barrow, Alaska (Mur- 
dock). As to the larva described by Dr. 
Packard, his " half grown larva " is probably 
groenlandica ; the *' full fed " one is unlike 
either. 

Larva of G. groenlandica : Head 3.4 mm. 
wide (male), rounded, dull black, densely 
covered with long secondary black hairs. 
Body entirely black, the warts large and 
granular, arrangement apparently normal 
wiih i and iv small, but I cannot see them 
distinctly in the shrunken specimens. Re- 
tractile tubercles on joints 10 and 11 whitish. 
Hair abundant, dull reddish brown, mixed 
with black. Dorsal tufts present on joints 
5 to 9 and 12 as in D. selenitica^ but those 
on 5, 6 and 12 black, on 7, 8 and 9 deep 
orange. The black tufts are a little longest, 
projecting beyond the orange hairs and a 
little beyond the average of the general 
dorsal coating. Hairs all finely spinulated 
none plumed. 



The smaller specimen has the head 2.5 
mm. wide. 

The pupa resembles that of rossii^ but the 
long dorsal hair is more erect and black, not 
whitish; the shell is thicker, black, and 
possesses three pair of long but functionle^s 
appendages in the place of the abdominal 
legs of joints 8 to 10 which I do not find in 
the pupa of rossii. 

DATES OF ISSUE OF SOME OF BOIS- 
DUVAL'S WORKS. 

BY SAMUEL H. SCUDDER. 

The following data regarding the time of 
issue of some of the works of the French 
entomologist, Jean Baptiste Alphonse Bois- 
duval d'Echauffour (b. 1801, d. 1879) may 
prove of interest to special students. They 
were partly gleaned from different sources in 
Paris many years ago, partly obtained by 
reference to the Bibliographic de la France. 

The Icones historiques des L6pidoptdres 
d'Europe appeared in 42 livraisons between 
1832 and 1843, according to Hagen. The 
Prospectus was issued March 17, 1832. The 
separate livraisons contained each, as far as I 
have discovered, from 8-20 pp. of text and 2 
plates. Livr. i, 2 appeared Mar. 24, 1832; 
3, 4, Mar. 31, 1832; 5, 6, July 7, 1832; 7, 8, 
Oct. 13, 1832; 9, 10, Jan. 5, 1833; (11-18 not 
discovered, but doubtless in 1833^ ; 19, 20, 
Jan. 4, 1834; 21, 22, July 26, 1834; 23, 24. 
May 17, 1834; 25, 26, 27, 28, July 26, 1834; 
29, 30, Sept. 27, 1834; 31, 32, Jan. 17, 1835; 
of the remainder I have no memoranda, 
except that livr. 38 was published in the last 
quarter of 1835. After 1835 there is no men- 
tion of it in the Bibliographic de la France. 

The Europaeorum Lepidopterorum index 
methodicus appeared Nov. 22, 1828; it is 
given as 1829 in Hagen. The 2d ed., entitled 
Genera et index methodicus europaeorum 
Lepidopterorum, appeared May 9, 1S40. 

The Faune cntomologique de Madagascar 
appeared Sept. 28, 1833 ; given by Hagen as 

X834. 
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The Faune entoinologique des environs de 
Paris appeared Sept. 26, 1835. 
The Faune de TOcrfanie appeared May 9, 

1835. 
Of the Species g6n^ral des L^pidopt^res, 

the first two livraisons appeared April 10, 
I836. 

Boisduval and LeCont^'s Histoire gfen^rale 
et iconographie des L6pidopt6reset des chen- 
illes de rAm^rique septentrionale appeared in 
26 livraisons and then terminated abruptly. 
The first eight livraisons were published in 
1829-1830; there was then a break, and the 
remainder were issued in 1833-1834. The 
livraisons were made up as follows, and I 
have added the exact dates of four of them : 

1 (p. 1-16; pi. 1-3) May 2, 1829. 

2 (p. 17-24; pi. 4-6; June 13, 1829. 

3 (P- 25-32; pl.7-9)- 

4 (P- 33-40» pl- 10-12). 

5 (P- 41-48; pl. 13-15)- 

6 (p. 49-56; pl. 16-18). 

7 (P- 57-64; P»- 19-20- 

8 (p. 65-80; pl. 22-24). 
(p. 81-88; pl. 25-27) July 27, 1833. 
(p. 89-100; pl. 28-30) 



9 
10 

II 

12 

13 

14 

15 
16 



< ( 



(p. 101-108 
(p. 109-116 
(p. 117-124 
(p. 125-132 

(P- 133-140 
(p. 141-148 
(p. 149-156 
(p. 157-164 
(p. 165-172 
(p. 173-180 
(p. 181-188 
(p. 189-196 

23 (P- 197-204 

24 (p. 205-212 

25 (P- 213-220 

26 (p. 221-228 



17 
18 

19 
20 

21 

22 



pl- 31-33)- 
pl- 34-36). 

pl- 37-39)- 
pl. 40-42). 

pl- 43-45)- 
pl. 46-48). 

pl. 49-51). 

pl- 52-54)- 

pl- 55-57)- 
pl. 58-60). 

pl. 61-63). 

pl. 64-66). 

pl. 67-69). 

pl. 70-72). 

pl- 73-75)- 
pl- 76-78). 



A CURIOUS CASE OF PROTECTIVE 
COLORATION. 

At Mesilla, N. M., on Aug. 15, 1897, 



sat down to rest while on a collecting excur- 
sion, and my eye fell on a clump of the 
whitish-green BaiUya multiradiata^ytW^ti its 
splendid orange composite flowers. In the 
middle of the clump was a vanessid pupa, 
while resting on one of the stems, about to 
cast its skin, was a sphingid larva. These 
objects caused me some surprise, as being 
(so far as I had yet known) foreign to the 
Baileya, and yet harmonizing perfectly with 
its peculiar color. The pupa was silver-color 
with a faint greenish tinge and a golden 
lustre, with the dorsal prominences and part 
of the antennal coverings ruddy golden. A 
beautiful and conspicuous object in the hand, 
it was hardly noticeable on the plant. So 
also with the larva, which was 35 mm. long, 
pale whitish-green, nearly the color of the 
foliage ; caudal horn very pale blue, with 
dorsal black specks; seven oblique lateral 
stripes, spiracular openings orange. Taking 
the larva home, I found that it would by no 
means eat Baileya, but it fed greedily on the 
foliage of Solanum elaeagnifolium. It was, 
in fact, an immature ** tomato worm." The 
pupa, on Aug. 21, gave forth an ordinary 
example of Pyrameis cardui; the larva must 
doubtless have wandered from an adjacent 
Sphaeralcea. 

Now are we to suppose that the vanessid 
larva came to the Baileya to pupate, and the 
sphingid to exuviate, because they realized 
that they would be protected (/. «. inconspic- 
uous) there.? 

T. D, A, CoekertU, 
Mesilla y N, 3/., Sept. 7, 1897. 

NOTE ON CYDOSIINAE. 

In view of Mr. Cockerel I's note on the 
larva of Cydosia (Psyche VIIL, 130) we have 
now at least a partial idea of the young 
stages of both genera of the Cydosiinae of 
Smith. Messrs. Hulst and Smith have both 
remarked on stage I. of Cerathosia (Ent. 
Amer. V. 48-9), but between the two accounts 
the essential features seem to have become 
befogged. The specimens are now before 
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me. The egg is noctuid and the larva a true 
semi-looping noctuid In primitive first stage, 
the itingle s^ae stiff, bulbous at tip, per- 
fectly normal and the subprimaries absent. 
The larva is excluded from both Arctians 
and Lithosians bv the bulbous setae, as Dr. 
Packard has shown that no Arctian has glan- 
dular hairK. Further the thoracic tubercles 
remove it from the Lithosians. Again the 
shortening of the first two pair of abdominal 
feet never occurs in the Arctian phylum, 
but is characteristic of the, semilooping 
Noctuids. 

It seems evident that the Cydosiinap are 
Noctuids, the character of vein 8 of second- 
aries being here deceptive, but paralleled 
in some species of Acontia in the Noctuidae, 
as I have had occasion to notice. 

Harrison G. Dyar, 

NOTES ON UNUSUAL FOOD PLANTS, 

ETC.' 

This autumn Miss Eliot and I found in 
Nonquitt, Mass., six larvae of Smerinthus 



a stylus on Andromeda ligustrina. We had 
never been able to make them eat anything 
except Vaccinium corymbosum and Gaylus' 
sacia Jrondosa. We found also Samia cecro' 
fia on Gayliissacia frottdosa ; Eacles imftri' 
all's on Prttnns serotina ,* Smerinthus myops 
on birch, willow, and poplar; Datatia drtst" 
elliioT\ HamameliS ; S. gordiuson Andromeda 
ligustrina; S. excoecatus on Spiraea salici' 
folia ; H. io on Trifolium repens ; R. ckoe- 
rilus on Kalmia august if olia. 

We found one larva of Smerinthus myops 
having the spots of a clear mauve color 
instead of red or brown ; and a larva of H. 
tkisbe all red except the dorsal area and first 
segment. 

We found on elder a large sphinx larva of a 
chocolate brown with obliques and face lines 
of paler brown, like 5. chersis except in 
color. This had been hurt in some way and 

died. 

Caroline G. Soule, 

187 Walnttt St., Brookline, Mass. 

October 2, 1897. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -|- 206 pp. 
x2mo. $1.25. 

An introduction, for the joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author J^as selected for treatment the butter- 
flies, less than one hundred in number, \^'hich 
would be almost surely met with by an in- 
dustrious collector in a course of a vear*s or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
put pose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H Scudder. 186 pp. i6nio. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many ; and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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GEORGE HENRY HORN. 



Gborge Henry Horn, President of 
the American entomological society, 
died at Beesley's Point, N. J., Novem- 
ber 24, 1897. He was born April 7, 
1840, at Philadelphia. After attending 
the Central High School he entered the 
University of Pennsylvania, graduating 
in medicine in 1861. From 1862-1866 
Dr. Horn was a surgeon in the United 
States army serving in California, 
Arizona, and New Mexico ; here he 
gathered large collections especially in 
Coleoptera. On his return to Philadel- 
phia Dr. Horn entered upon the practice 
of his profession ; his skill in obstetrics 
soon brought him a large clientele. A 
few years ago he gave up active practice. 
Dr. Horn visited Europe on several 
occasions, and made a trip to California 
in 1S93; with these exceptions his life 
was practically passed in Philadelphia, 
where he was active in scientific circles 
through his connection with the Amer- 
ican entomological society, the Academy 
of natural sciences, and the American 
philosophical society ; of the last he 
was librarian and one of the secretaries 
at the time of his death. Though nom- 
inally connected with the Universitv' of 
Pennsylvania, since 1890, as Professor 
of entomology, he never taught. Dr. 



Horn was a charter member of the 
Entomological society of Philadelphia, 
the predecessor of the American ento- 
mological society, and an honorary or 
corresponding member of various 
entomological societies the world over. 
His collection and library, together 
with a modest sum of money, were 
bequeathed to the American entomo- 
logical society. A physician by pro- 
fession Dr. Horn was even earlier a 
naturalist. Before graduating from the 
medical school he had published a few 
papers on recent and fossil corals ; the 
influence of Prof. Joseph Leidy, how- 
ever, turned his attention to entomology, 
while the advice and friendship of Dr. 
John L. Leconte led him to devote him- 
self to the study of the Coleoptera of 
Boreal America. He was distinctly 
Leconte's pupil, working in cooperation 
with him for many years, and, since 
1883, easily the most eminent investi- 
gator in his chosen line of work ; but 
few of his studies concerned extra- 
limital forms, and though several were 
devoted to the habits and early stages, 
and at least one to fossil forms, his 
work deals almost entirely with North 
American Coleopterology from a sys- 
tematic, descriptive standpoint. His 
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first entomological paper was entitled 
* Descriptions of new North American 
Coleoptera in the cabinet of the Ento- 
mological society of Philadelphia ' and 
was published in the Proc. acad. nat. 
sci. Phila., for i860, p. 569-571. In 
the beginning his original work shows 
unmistakably his inexperience, but his 
great keenness and a true appreciation of 
the structural differences that character- 
ize species soon became manifest, and is 
evident in most of his future publica- 
tions. Dr. Horn was a rapid, accurate 
worker, a painstaking and careful delin- 
eator. His contributions number more 
than 150 important papers, in addition 
to very many minor notes ; in these 
papers about 150 genera and more than 
1550 species are defined, and very few 



in either series are to be ranked as 
synonyms. 

With but little interest in, and 
hardly enough appreciation or even 
toleration for, many lines of study, 
Horn's monographic work stands with 
the very best of his time, and though 
the death of Leconte, in 1883, was 
considered a calamity to his special 
branch of science, it may well be 
doubted if the death of Horn in 1897 
is not a greater loss. Leconte left a 
well-equipped successor in Horn, but 
the successor of Horn is not yet appar- 
ent, and to be worthy of the place must 
follow closely along the lines so clearly 
marked out by the well-directed labors 
of John Lawrence Leconte and George 
Henry Horn. 



PACIFIC COAST COLLECTING. — L 



BY ALBERT PITTS MORSE, WELLESLEY, MASS. 



At the suggestion and with the coop- 
eration of Mr. Samuel H. Scudder of 
Cambridge, Mass., I undertook last 
summer a collecting trip to the Pacific 
Coast of the United States to secure the 
Orthoptera inhabiting the region be- 
tween the Sierra Nevada mountains and 
the sea. At his request I have put 
together a few notes which may prove 
of interest to entomologists contemplat- 
ing a trip to that part of the country. 

Of course, so great an extent of ter- 
ritory could be examined but superfi- 
cially in one summer, but even this had 
never been done with special reference 
to the Orthoptera. And although twelve 



weeks were devoted to the task it was 
found impossible to do more than make 
a cursory examination of the most 
important points directly on the through 
line of the railroad, and a few short 
side-trips to places that promised well. 
Had it been possible I should have vis- 
ited several more points situated in less 
accessible but very interesting localities. 
The same amount of time could be 
profitably spent upon a much smajler 
area. Unless it be necessary to exam- 
ine, however hastily, a large field the 
best method is to remain in each locality 
visited until its various features are 
adequately covered. 
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Route, My route was as follows: 
Leaving Boston July 21 an all too brief 
stay of a few hours in Washington 
enabled me to secure valuable sugges- 
tions from people more or less familiar 
with the country to be traversed. From 
thence my route led by way of Atlanta 
and New Orleans direct to El Paso, 
Tex., from which point I paid a short 
visit to Prof. Cockerel 1 at Mesilla, N. 
M., in the midst of an exceptionally rich 
and interesting fauna. Returning to El 
Paso an all-day ride carried me to Yuma, 
Ariz., which was reached July 4. From 
this point northward stops were made 
at relatively short intervals, effort being 
made for as great a variety of physical 
and climatic conditions as possible con- 
sistent with economy of time and money, 
from one Xa three days being spent in a 
place with side trips when it seemed 
advisable. Two months were spent in 
California, the chief points touched 
being San Bernardino, Los Angeles, 
San Diego, Yosemite Valley, San 
Francisco, and Mt. Shasta. Oregon 
was reached Sept. 6 and several stops 
made along the line of the railroad and 
side-trips to Mary's Peak and Hood 
River. Washington was barely touched 
at three points, when, the weather be- 
coming unfavorable, I left the coast 
Sept. 30, returning via the Canadian 
Pacific railroad. 

Expense, A three months* trip of 
this kind from Boston back to Boston 
may be made, with strict economy, for 
$400 — from New York or Washington 
proportionately less, — not including 
transportation to and from the Yosemite 



Valley, which would be $25 to $35 
more. An additional $50 or $100 will 
add greatly to the traveler's comfort and 
the enjoyment of the trip. The expense 
of a collecting tour of course depends 
on the amount and character of the ter- 
ritory examined, the time spent at each 
stopping-place, and the style of living. 

The best ticket is the nine months' 
"Pacific Coast Excursion," allowing 
sixty days to reach the coast, and nine 
months for return to point of depar- 
ture, with privilege of stop-over within 
these periods anywhere on the route 
west of certain points. Tickets for 
side-trips should not be bought till 
needed, as advantage may often be taken 
of temporary reductions. Local rail- 
road fares vary from 3 to 6 cents a mile, 
stage fares trom 10 to 45 cents. 

In traveling across the continent a 
berth in a ''Tourist" sleeper (second- 
class) may be had for about one-third 
the cost of one in the regular first-class 
Pullman and is fairly comfortable. 
Meals en route at hotels and in dining- 
cars average 75 cents each. Rates at 
the railroad hotels range from $2 to $4 
a day. In most towns accommodations 
may be secured for $1 to $1.25 a day. 
In Los Angeles and San Francisco 
excellent meals may be had for "two 
bits" (25 c). Sometimes high-priced 
houses have a low rate that may be 
secured on application. If a stop of 
several days at a central point is con- 
templated it is usually best to engage a 
room by the week and take meals where 
most convenient. At railroad stations 
where there are no hotels one may 
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usually secure meals at least at the sec- 
tion-houses, and if blankets are carried 
may sleep out with comfort almost any- 
where. To reach points in unsettled 
districts it is often necessary to go with 
an "outfit" consisting of pack and 
saddle animals. These, with guides, 
may generally be secured at hotels or 
livery stables at prices proportionate to 
the labor involved and the service ren- 
dered, ranging from $1 to $5 a day for 
animals and $2 to $10 for guides. 

Baggage. This should consist of, 
ist, a trunk to contain extra clothing, 
blankets when not in use, reserve appa- 
ratus, supplies, etc., and at times more 
or less of the material collected (150 
lbs. weight free on railroads, — stages 
and transfers extra) ; 2nd, a good-sized 
gripsack or its equivalent to contain 
clothing and supplies for immediate use, 
guide-books, maps, etc., — which is 
usually carried free anywhere and is all 
that is necessary for short side-trips; 
3rd, a collecting-outfit and packing- 
boxes ready for instant use, — often of 
service during stops of the train for 
water, at sidings, and in breakdowns or 
delays of any description. 

Weather, From May i to Oct. i 
the weather is very rarely unsuitable for 
collecting, though near the extreme 
dates it may be unsettled. On the 
shore the early morning and late after- 
noon are quite often foggy. In the 
mountains showers may occur in any 
month, but are rare. Rubber wraps 
and blankets to protect from rain are 
never carried in summer, but light ones 
to protect from dust are very desirable. 



especially when traveling by team or 
stage on much-used roads, e, g»^ to the 
Yosemite Valley. 

Temperature, To the northerner 
the climate of southern California in 
midsummer is liable to prove trying. 
Personally I felt no inconvenience until 
the mercury reached 110° to 115® in the 
shade. In these circumstances every- 
thing, even growing plants and sub- 
stances otherwise invariably cool, was 
uncomfortably warm to the touch, and 
the utmost lassitude and indisposition 
to effort of any kind were felt. This 
temperature, however, was exp>erienced 
for but a few days while in the Colo- 
rado Desert, and the lassitude may have 
been partly due to other causes. At 
100° to 105° whole days were spent in 
the field, tramping about and*collectingf 
and though the sun was trying less 
discomfort was felt than in the sultry 
heat of the east at 90°. 

In the Yosemite Valley the nights, 
and especially the early mornings, were 
cold relatively to the rest of the day, 
but over most of the district traversed 
there was less diurnal range of tem- 
perature than in the east and much less 
change from day to day. 

Clothing. No change in the amount 
or character of the clothing from that 
customarily worn in New England was 
found necessary. Immediately on the 
shore light-weight woolens were needed. 
In the interior thinner clothing was 
more comfortable except at high alti- 
tudes. At San Francisco during the 
latter part of the day and on the ferries 
a light-weight overcoat was desirable, 
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owing to the boisterous, fog-laden sea- 
winds. 

The hat to be worn depends largely 
upon individual preference. The light- 
est and coolest is the cloth helmet, 
which is provided with an air-space all 
about the head, allowing free circula- 
tion of air. This does not properly 
protect the sides of the face and neck, 
and collapses when wet. A broad- 
brimmed straw gives more shade and is 
fairly light but allows less circulation of 
air about the head and is troublesome to 
carry when traveling. Cork helmets 
are durable but undesirably heavy. 
After wearing a cloth helmet for a 
week and having it spoiled in a thunder- 
shower I adopted for steady use the 
ordinary street hat of the east (straw, — 
2\ inch brim) and this notwithstanding 
the fierce rays of the sun in southern 
California. This was presentable when 
traveling, gave sufficient protection from 
the sun and little resistance to the wind 
when collecting, was worn throughout 
the season and is still in good condi- 
tion. Sunburn was prevented by tying 
one edge of a handkerchief to the hat- 
band for a few days. In addition, a 
soft felt that may be rolled up and put 
in the pocket was found desirable in the 
north, in wet weather, and at high 
altitudes. 

Two pairs of shoes are necessary, one 
for town use and one for tramping. 
Those for tramping should contain 
plenty of room for the toes and have 
thick soles studded with hob-nails, the 
latter securing greater durability and 
sureness of footing. 



Leggings of stout duck or canvas that 
buckle closely about the ankle and instep 
are a valuable addition to the collector's 
outfit, effectually excluding the dust, 
protecting the trousers from much wear 
and the gummy tar-weed, and possibly 
warding ofT snake-bite. 

Camping. California is the ideal 
land for camping-out owing to the long 
rainless summer and dry soil. While 
ordinarily it will be found economical 
of time and labor to patronize hotels 
and lodging-houses there are times when 
camping can be done to advantage and 
one who fails to seize the opportunity 
will miss many enjoyable experiences. 
A pair of heavy blankets is sufficient 
for any elevation up to snow line ; a 
single one is often sufficient and some- 
times none is needed. While wraps of 
some kind are usually desirable in the 
early morning hours, I have slept with 
comfort in the San Joaquin valley 
under a tree, and at higher levels by 
the side of a fire, without any. 

Fires for cooking, light, and heat are 
of course necessary, but the utmost care 
in their management is imperative 
owing to the tinder-like dryness of all 
combustible matter. In every case dry 
leaves and brush must be removed from 
all about and in the forest one must disr 
down through the half-rotted humus to 
the soil itself in order to prevent the 
fire from spreading out surreptitiously. 
Care must be used to put the fire 
entirely out before moving on. 

Canteen, In the hotter districts it is 
best to carry a canteen if one expects to 
be away from water for more than an 
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hour or two. The quart size army 
canteen will answer for most occasions 
but for trips of considerable length a 
more capacious one is necessary. In 
all cases it should be covered with 
thick, durable cloth kept wet in order 
to cool its contents by evaporation. 

Collecting apparatus. The col- 
lector should start with an abundance 
of apparatus in the shape of net-frames, 
nets, cyanide-bottles, etc. At least two 
net-frames should be carried, and parts 
especially liable to be broken should be 
taken in duplicate. Nets are extremely 
subject to damage owing to the thorny 
character of much of the vegetation. 
Pasteboard boxes for packing can be 
found in quantity in the largest cities 
only, but used ones (thread, button, 
knife, etc.) may often be obtained in dry 
goods and hardware stores. Cotton 
batting may be found anywhere. Carry 
cheap envelopes for specimens of plants 
which it is desirable to determine, and 
blotting-paper to keep cyanide-bottles 
dry. 

Preservation of niateriaL This is 
a simple matter owing to the dryness of 
the atmosphere, the chief precaution 
necessary being to guard effectually 
against rough handling. The method 
followed was one I have used for several 
years on collecting trips in New Eng- 
land, slightly modified to meet the 
greater risk of breakage during trans- 
portation. The material was simply 
packed between layers of cotton in 
pasteboard boxes perforated with nu- 
merous holes and with very few excep- 
tions came out in excellent condition. 



For several days after packing the boxes 
were exposed freely to the air by plac- 
ing them in an extra net hung up in a 
current or tied to the handle of my grip 
when traveling. Some large-bodied 
insects, like Stenopeltnatus^ were 
opened and stuped, but this is seldom 
necessary. 

Collecting" season of Orthoptera, 
While the Orthoptera, like other insects, 
may be obtained at all seasons of the 
year, there is with them likewise a 
period when the number of species and 
individuals in the adult state is greatest 
and which is consequently the most 
advantageous season for collecting. 
For several orders the early summer 
months are undoubtedly the most favor- 
able time but to this rule the Orthoptera 
form a notable exception. In the major- 
ity of species the winter is passed in 
the egg stage, the young appear in 
spring, grow through the summer, and 
reach maturity in late summer or early 
fall. In New England the most favor- 
able time for collecting is from mid- 
July to mid-September, while for most 
orders it is in June and July. On the 
Pacific Coast also this rule holds good : 
in Washington and Oregon the best 
period will be found in August and 
September, in California from July to 
September according to latitude and 
elevation. This fact of a later col- 
lecting season for Orthoptera than for 
other orders seems to have been over- 
looked by several collectors and ento- 
mologists who were consulted before 
setting out. As it proved, I was a 
little early in the southern and late in 
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the northern parts of the district exam- 
ined. There are, of course, species 
that can be obtained only in the spring. 

Observations on other orders. To 
other orders but little attention was 
paid. The most noticeable in point of 
numbers were Homoptera and minute 
Diptera which swarmed at times in 
thick vegetation and about damp places. 
Heteroptera and Hymenoptera were 
occasionally numerous. Several kinds 
of butterflies, mostly in poor condition, 
were common in So. Calif., and some- 
times favorable localities were found 
where a few species of Odonata were 
plentiful. Coleoptera were rather 
scarce, except occasionally, when cer- 
tain species were met with in abun- 
dance. 

Character of collecting. In Cali- 
fornia, while the extreme conditions 
accessible are greater, ranging from 
sub-tropical deserts to glacier-crowned 
peaks, and this sometimes within a 
strikingly short distance, yet, as a rule, 
the collector finds it necessary to travel 
about more than in the east. This is 
because tlie country is laid out on a 
broader plan and there is less variety in 
each square mile than in Massachusetts, 
for instance, where one may of^en visit 
woods, fields, streams, peat-bogs, sand- 
hills, and rocky ledges in an hour's 
ramble. In California a similar variety 
in so small compass can rarely be found. 
At the time of my visit the conditions 
over most of the regions examined were 
those of great aridity, and the larger 
proportion of the Orthoptera secured 
belonged to a group partial to such 



conditions, — the Oedipodinae. Except 
where recently irrigated or within a few 
feet of running water, the soil, even in 
the forests, was absolutely dry. When 
of adobe it was sun-baked, extremely 
hard, and rent with cracks penetrating 
to a depth of several inches or a foot, 
affording complete safety to insects tak- 
ing refuge in them unless the collector 
were armed with pick and shovel. 

The grass was parched and brown 
and the soil exposed everywhere except 
along streams and irrigation-ditches and 
in wet grounds, where a tall, dense 
growth of grasses and allied plants was 
found. In consequence grass-loving in- 
sects were less numerous and much re- 
stricted in area. Alfalfa-fields, irrigated, 
and looking most attractively green, 
were not as remunerative collecting 
grounds for Orthoptera as would be 
expected. In desert regions many spe- 
cies were found on bushes and weeds. 
The best localities for securing variety 
of species were those near water, either 
streams, springs, or aitesian wells and 
tanks ; in such places insects of all orders 
congregated. 

Precautions, Sunburn of face, neck 
and hands, which may become very 
painful and interfere with work, must 
be guarded against until a coating of 
tan is acquired. Sunstroke is so rare as 
to be almost unknown ; and if the head 
is kept wet and care used not to become 
overheated by violent efforts there is no 
danger. In the hot regions thirst must 
be constantly kept in mind in wandering 
to anv distance from houses, as even a 
few hours exposure without water may 
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involve suftering and serious conse- 
quences. The first question to be asked 
regarding a journey is in respect to 
where water may be obtained. Keep 
the mouth shut during exposure and eat 
juicy fruits, thus lessening the desire 
for water. In many places the water 
is more or less alkaline in character (as 
may be recognized by a slightly sweet- 
ish taste) and acts rather powerfully, 
but the free use of lime-juice, acid phos- 
phate, or fresh acid fruits neutralizes 
this tendency. The amount of water 
and juicy fruit that may be consumed 
without bad results in the dry atmos- 
phere of the southwest is astonishing. 
People usually lose flesh rapidly during 
the first few weeks* exposure. 

In the hotter regions, when a consid- 
erable distance is to be covered, or 
when climbing mountains, it is advisable 
to ride if possible, especially if unaccus- 
tomed to physical exertion in hot 
weather. For climbing, choose the 
coolest part of the day. Snow-covered 
mountains should on no account be 
attempted without a companion, prefer- 
ably a competent guide, as even a 
slight accident is likely to be followed 
by serious results. Carry a compass 
(a watch-charm is sufficient) and use it 
when on mountains where clouds are 
liable to form at any time, and in the 
forest when leaving the trail. Do not 
go far from a trail unless familiar with 
the region or provided with a specially 
developed bump of locality. When at 
a distance from supplies abstain from 
consuming the last of either food or 
water until more is directly at hand, — 



unforeseen emergencies may arise. It 
is desirable to carry lunch on railway 
journeys as delays are of frequent occur- 
rence. Before setting out on a trip 
into wild country get all information 
possible regarding the route, preferably 
from several persons. Rely upon state- 
ments of no single person unless he is 
thoroughly familiar with the country. 
Information regarding points along the 
railroad may often be obtained from 
train-men, particularly those on freight- 
trains. 

Footsoreness can be prevented by 
wearing thick-soled shoes, or by a dif- 
ferent method of walking, using other 
muscles and pressing less upon the ball 
of the foot. Chafing and blisters can 
be prevented by the use of hard soap 
moistened and rubbed upon the inside 
of the socks where needed. This is 
especially cooling and grateful to feet 
unaccustomed to the burning soil of 
the desert regions. 

Drying out material. In damp 
weather and on the sea-coast it may be 
necessary to dry material by artificial 
heat. This may be done by hanging 
the boxes in a net over a lamp or gas- 
burner. In case mould is feared pow- 
dered naphthaline should be sprinkled 
among the specimens. 

Poisonous animals and plants. 
Mosquitoes are rarely troublesome, only 
on salt-marshes and about standing 
water, and a mosquito-curtain is sel- 
dom needed. House-flies are abundant 
and extremely persistent. Fleas are 
only too common but cannot always be 
caught when desired. Scorpions are 
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common and should be kept in mind 
when handling wood for camp-fires, 
putting on shoes in camp, examining 
bark of fallen trees, dead leaves, or 
rubbish of any kind on the ground. 
They seem to be attracted to fire at 
night. Their sting, while painful for a 
few minutes, afiects people differently 
but seldom produces serious results ; 
immediate application of strong ammo- 
nia IS recommended. Centipedes two 
to three inches long were common but 
did not oflfer to bite. Tarantulas were 
not met with. Rattlesnakes, while 
said to be common, are rarely seen ; I 
met but two in all my rambles. There 
is a small species, about i6 inches long, 
found on the Colorado Desert and per- 
haps elsewhere, called the side-winder, 
that is more active and quite as deadly 
as the larger kind, and is generally 
feared in consequence. One should be 
cautious when inspecting low buslies 
and weeds in the desert regions, and 
should be prepared to treat snake-bite 
if so unfortunate as to be wounded. 

" Poison oak " or ivy (Rhus) is very 
plentiful in certain sections and contact 
with it should be avoided. Immediate 
washing after exposure is said to lessen 
the danger of bad results. In case of 
poisoning apply a solution of hyposul- 
phite of soda (photographer's "hypo") 
or weak carbolic acid. Nettles and cacti 
are also to be shunned. 

Preparation. In preparation for 



such a trip the intending visitor will 
find it advantageous to study the topo- 
graphy* of the Pacific Coast states; 
also, to examine the biologic map of 
North America published by Dr. Mer- 
riam in North American Fauna No. 3, 
the climatic map of California published 
by the So. Pac. R. R., and the articles 
on geographical distribution in North 
America by Dr. Merriam in the Dept. 
of Agriculture Year-book for 1894 and 
North American Fauna No. 3. 

For a guide-book Baedeker's United 
States should be purchased, — this is 
indispensable. Railroad maps, folders, 
and illustrated booklets (some of which 
are very helpful) relating to the Paci- 
fic Coast and the routes thereto may 
be procured from agents of the various 
transcontinental lines. In addition get 
Rand, McNally & Co.'s vest-pocket 
maps of the various States (15c. each, — 
best thing out for railroad stations and 
general use) . For details of topography 
there is nothing so good as the few sheets 
of the topographical map of the United 
States, published by the U. S. Geol. 
Survey. These cost but 5c. each and 
may be had of the Director, at Wash- 
ington. A knowledge of the right time 
to go and places to visit can best be 
secured from one's fellow-specialists. 
The appended notes on localities may 
be helpful. 

•See "Topography of California'* by N. F. Drake, in 
Journal of Geology, Sept.-Oct., 1897. 
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BRUNNER'S GENUS METALEPTEA. 

LiNN^ Syst. nat., ed. xii, I, ii, 692 (1767), 
placed in Acrida (as a division of Gryllus) 
the species nasutus, turritus, and brevicornis. 
Fabricius, Syst. entom., 279 (1775) substi- 
tuted Truxalis (as a distinct genus) for 
Acrida, placing in it the species nasutus 
(with turritus as variety) and brevicornis, 
the identical species and those only employed 
by Linn6. Truxalis alone came into general 

o 

use; but Stal, Rec. Orthopt., i (1873), first 
separated the above species into distinct 
genera, placing in Acrida among others the 
species turrita (96) and nasuta (99) and in 
Tryxalis the single species brevicornis (104). 
Brunner (R6v. syst. Orthopt. 118, 1893) uses 
Tryxalis for the species placed by Linn6 and 

o 

Stal in Acrida, and proposes Metaleptea for 

o 

brevicornis, but Stal was first on the ground, 
and Brunner's name must fall as superfluous. 



This conclusion was also reached by McNeil 
in his recent Revision of the Tryxalinae (see 
Proc. Dav. acad. nat. sc, vi, 311.) 

•S. H. Scudder, 

AMOSIA PLEXIPPUS IN AUSTRALIA. 

The South Australian Register of Sept. 
23, 1897, contains some notes from the ento- 
mologist's department of the South Austra- 
lian museum which announce, among other 
things, the gift of*' the naturalized American 
butterfly, Danais erippus, whose caterpillar 
or larvafeedsexclusivelyon plants of the fami- 
ly Asclepiadae, which were, however, origi- 
nally absent from this part of Australia. 
Its establishment here, therefore, depends 
mainly upon that of a Cape plant, the * cotton 
bush' (Gomphocarpum fruticosum). Both 
plant and butterfly are now widely distributed 
in South Australia. " 
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THE LARVAE OF THE AUSTRALIAN EUCLEIDAE. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



[Annual address of the retiring president of the Cambridge Entomological Club, 14 January, 189S.] 



In looking over the figures of exotic 
lepidopterous larvae that have been pub- 
lished, I think one of the most curious 
and apparently inexplicable forms is the 
Doratifera vulnerans of Lewin. This 
Eucleid is described as possessing the 
power of everting eight little tufts of 
stinging spines which are concealed 
when the larva is not irritated. I was 
at a loss to imagine the origin or mech- 
anism of this structure and it was there- 
fore with much pleasure that I received 
from Mr. E. A. C. Olive of Queensland 
a specimen of a species showing the 
eversible spines. 

The group seems confined to Austra- • 
lia. I have examined the descriptions 
of the species of India for anything 
analogous, but without success. The 
Indian larvae are similar to our own, 
the Sisyrosea type seeming to predom- 
inate, with a few Euclea-like and smooth 
forms (the latter not to be interpreted 
from the figures). There is nothing 
here to suggest the origin of the pecu- 
liar structure of the Australian larvae. 

Elirby lists seventeen species of Eu- 
cleidae from Australia in eight genera, 



of which I have seen figures of five 
larvae of two genera. When all are 
known, it may be found that there are 
other types of larvae, but at present 
there is no evidence of this. The five 
figures show a neat gradation in char- 
acters, apparently representing one type. 
The one showing the greatest develop- 
ment of the peculiar eversible spines is 
Lewin's species. Scott figures four 
others in which this character gradually 
declines until the last species is without 
horns of any kind and has become a 
'' smooth Eucleid." Evidently we have 
here a new type of smooth Eucleid, 
ditTerent from either of the North 
American ones, derived, I think, from 
the true Australian type. Therefore I 
consider the larva received from Mr. 
Olive as typical of the Australian Eu- 
cleidae. 

Before describing the Australian spec- 
ies I will review the types already made 
known. These are all represented in 
North America. In Europe there are 
but two species, both belonging to one 
limited type which is better represented 
here. In Asia, Moore has figured a good 
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many species from India, but the figures 
are very rough and often inaccurate. 
In some as many as twenty side horns 
are shown, although these structures are 
segmentary and could not possibly ex- 
ceed twelve (nine is the normal number). 
The figures serve only to g^ve a general 
idea of the larvae and in the case of the 
smooth ones, where the structure is 
obscure, they are worthless in locating 
the forms. 

The few South American species de- 
scribed belong to types represented with 
us. Therefore, with the exception of 
Australia, we have all the types as yet 
definitely made known. 

The structure of the Eucleid larva is 
to be understood by starting from a larva 
like the Pyromorphid or European 
Anthrocerid (Zygaenid) or, still more 
exactly, the South American Megalopy- 
gid which has warts derived from tuber- 
cles i-fii, iii and iv-j-v. In the Eucleid 
the subventral area is reduced, owing 
to the formation of the creeping disk, 
and all the warts below the stigmatal 
region are obsolete. This leaves three 
warts on thorax and two on abdomen 
for the primitive form. 

The warts are variously modified, two 
main tendencies appearing. First hy- 
pertrophy, resulting in appendages or 
horns as they are variously called (spined 
Eucleids) ; second atrophy, resulting 
in the smooth type. 

Type I (Tropic hairy Eucleids.). 
Illustrated by Phobetron and Calybia. 
Three warts present on the thorax ; the 
warts are hairy, not spined ; the first 
stage shows single setae with an alter- 



nation of strong and weak segments 
which persists in later stages. We 
have here the original number of warts 
and a modified primitive first stage, 
followed by wart formation with rela- 
tively unmodified setae. This combi- 
nation of generalized characters entitles 
this type to the lowest place. Follow- 
ing up this line of descent we have : — 

Types 2 and j (Tropic spined Eu- 
cleids). Illustrated by Sibine, Euclea 
etc. Only two warts on thorax, the 
same as on abdomen. Horns spined, 
the simple setae present only in stag^ I 
and multiple ; no sign of alternating 
weak and strong segments. We have 
the formation of spiny setae, the num- 
ber of warts reduced, a crowding back 
of the simple-haired warts into stage 
I with loss of the primitive first stag^. 
A distinctly higher type in all the 
characters enumerated. To this be- 
long many of the Indian and South 
American species figured by authors. 

Type 4 (Tropic smooth Eucleids). 
Illustrated by Eulimacodes. To return 
to the starting point for this new phylum 
there are three warts on the thorax, 
small warts present in stage I, afterwards 
single setae only by degeneration. We 
have atrophy of the warts superimposed 
upon a crowding back of the wart for- 
mation into stage I with loss of the 
primitive first stage. 

Types 5 to y (Palaearctic smooth Eu- 
cleids). Illustrated by Apoda, Hetero- 
genea and Packardia. The warts are 
absent, being reduced to single setae by 
degeneration. In stage I single setae 
are present, but modified and partly 
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united as in Phobetron, and showing an 
Alternation of strong and weak segments. 
We have atrophy of the warts without 
the loss of the primitive first stage. 

I class this type higher than type 4 
because the warts have entirely disap- 
peared and the structure is so modified 
that there is no evidence in the individ- 
ual ontogeny of the derivation from wart- 
bearing ancestors ; but it is difficult to 
compare the types exactly, as they are 
so diverse and have pursued such differ- 
ent lines of development. To this last 
type belong both the European species. 

It might have been antecedently ex- 
pected that the Australian type would 
prove to be an ancient one from consid- 
eration of the many other generalized 
animals found in that country, yet such 
is not the case. In fact the Australian 
Eucleids are distinctly specialized, be- 
longing to the highest phylum of the 
horned larvae (type 3) and forming a 
peculiar branch of that phylum, as the 
following characters show : — 

The horns (hypertrophied warts) are 
present in two rows, subdorsal on joints 
3 to 13, lateral on joints 3, 4, 6 to 12 ; 
the spiracle on joint 5 moved up into 
the place of the missing horn ; skin with 
irregular clear granules ; caltrope spines 
present in little elliptical sunken patches 
at the bases of the lateral horns of joints 
6 to 12 and subdorsal of 13. So far the 
larva stands just on a level with Euclea 
indetermina and Adoneta spinuloides 
which have no detachable spines, lower 
than Euclea delphimiand Sibine stim- 
ulea which have them and again higher 



than Sisyrosea textula and S, nasoni* 
which do not possess cal tropes. 

The shape is elongated, spaces equal 
except the narrowed subventral space ; 
feet as usual, the suckers showing dis- 
tinctly on joints 5 to 11, apparently 
absent on 12 and 13. Thoracic feet 
small, distinct. The horns are unequal 
in length as in Euclea, but the inequal- 
ity is a special one. There are besides 
two simultaneous modifications of the 
original stinging spines. These are, 
first, the formation of the retractile 
horns and, second, the conversion of 
the other horns into long smooth tenta- 
cles. 

The first of these is indicated in some 
of our own species, as in Sisyrosea 
nasoni^ where all the subdorsal horns 
of joints 4 to 1 2 can be depressed out- 
ward with convergence of all the spines 
to a point, or, more exactly in Parasa 
chloris where the subdorsal horns of 
joints 4, 5, II and 12 are bent in over 
the back with the spines not erected. 
In fact this rudimentary condition of 
Parasa represents exactly the begin- 
nings of the structure of the Australian 
Eucleids. Not only is the structure 
similar, but it is the horns of the same 
segments that are thus afi^ected. In 
Doratifera vulnerans Lewin the re- 
tractile horns are on joints 4, 5, 11, I2, 
while in D, lewint Scott and D, casta 
Scott they are on joints 4 and 5 only. 
The retractile horns consist of a short 
fleshy shaft with numerous spines which 

* The larvae which I call muoni have not yet been bred, 
hence the determination is not certain. 
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bend inward over the back, the spines 
becoming converged and the whole con- 
cealed by a triangular fold of skin. The 
presence of this fold is the only essential 
difference between these tufts of Dorati- 
fera and our Parasa. The muscular 
function may be slightly present in 
Parasa ; it is certainly so in Sisy rosea 
nasoni^ though in this case the horns 
bend outward. 

The second modification is produced 
by the lengthening of the horn and the 
reduction of the stinging spines. I find 
on the tentacles of the larva sent me by 
Mr. Olive not onlv a few setae, but 
several distinctly formed, though very 
short stinging spines, as well as a great 
number of degenerate irregular lumps, 
representing the mass of the spines. In 



this larva the tentacles are present for 
all the horns of tlie-lateral row and joint 
13 as well as for the subdorsals of 3 and 
12 where they are especially long. 

The subdorsals of 6 to 11 are very 
short, rudimentary, ag^in much as in 
our Parasa, but their spines are absent, 
just as on the long horns, which is not 
the case in our species. 

To summarize : the Australian Eu- 
cleids belong to the group of the horned 
Eucleids of Asia, Africa ( ?)• and Amer- 
ica, but difier in having the spines 
removed from the horns which have 
not become eversible. It is a distinct 
and peculiar specialization of one of the 
highest types of lar\'ae and possibly 
represents the most modified Eucleid 
larva on the earth. 



PACIFIC COAST COLLECTING. — II. 



BY ALBERT PITTS MORSE, WELLESLEY, MASS. 



LOCALITIES. 

Yuma, R. R. hotel; drinking- 
water detestable. Surroundings chiefly 
river-flats covered with willow-thickets, 
and desert. A rocky hill, chaparral, 
and ranches at a little distance. This 
place and points in Colorado Desert are 
likely to be extremely hot. 

India, R. R. hotel. Desert thickly 
covered with weeds and chaparral ; 
fruit ranch with artesian well and run- 
ning water. Mesa and foot of moun- 
tains 3 to 4 miles distant. A good 
place. 



Palm Spring's, Five miles from 
station of same name and directly at 
base of San Jacinto Peak. Inn and 
fruit ranches. Desert, ranches with 
fields and orchards, several canyons 
with wild date-palms, streams, water- 
falls, etc. An extremely favorable 
locality. 

Additional places in the Colorado 
Desert that would probably repay 
visits are Flowing Well — natural 
spring, — Sal ton — 250 ft. below sea- 



* I have seen no African larvae, but species of Puasa 
are recorded from there. 
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level, salt wells, — and Walters — much 
like Indio. 

Cahazon, Opposite this station a 
disused hogging- road runs up several 
thousand feet on San Jacinto Peak. 

Beaumont, Banning, Near sum- 
mit of pass. Wheat-ranches and fruit- 
orchards ; hills and mountains in hack- 
ground. 

San Bernardino, Good central 

point, with great variety of collecting 
grounds within easy reach. Fields, 
orchards, streams, arroyos, etc. : river 
and meadows at Colton. A verv satis- 
factory trip is by Santa Fe R. R. to 
Cahon or Summit station in Cahon Pass 
(camp out) for mountains, canyons, 
etc. Mt. San Bernardino (i i,6oo ft.) 
can be reached from this vicinity ; San 
Jacinto Peak ( 1 1 ,000 ) from San Jac- 
into ; burro trails. 

North Ontario, Trails • to Cuca- 
monga Peak (8,000) , and Old Baldy 
(10,000). 

I^os Angeles, Fine central point. 
Good collecting along river and hills 
near trolley -line to Pasadena. Be sure 
lo visit Mt. Wilson, — R. R. and car- 
riage to Eaton Canyon, burro-trail to 
summit, where good accommodations 
are to be had ; good collecting at deser- 
ted ranch opposite water-trough 3 miles 
up, and at summit. Try sea-shore at 
South Santa Monica (sand, saltmarshes, 
etc.) or at Long Beach. Visit Santa 
Catalina Island. 

San Diego, Temperature delight- 
ful. Fauna similar to that of region 
about Los Angeles. Be sure to visit 
Pt. Loma and Coronado, — chaparral. 



sand, saltmarshes, botanic gardens ; 
meadows, marshes, and hills at Old- 
town ; sand and saltmarshes toward 
National City. 

Lancaster, In tree yucca belt on 
south side of Mojave Desert. Desert, 
ranches, artesian wells and tanks, run- 
ning water ; good variety and ricli col- 
lecting-ground ; stay at least two or 
three days. 

Mojave, Not to be thought of; 
nothing but bare sand on one side and 
a forest of creosote-bush (Larrea) on 
the other. 

Tehachapi, At summit of pass, 
4000 ft. Wheat-ranches, pasture foot- 
hills, pine forest on mountains. Go up 
road to mines and forest west of village. 
Salt lake 6 miles south. A good place. 

Caliente, At base of mountains, 
1300 ft. Looked interesting and would 
probably repay a visit. 

Bakersfield (Kern City) . Irrigated 
ranches and desert-like wild land ; col- 
lecting fair. 

Tulare, Good place, — ranches, 
wild land, streams, gardens, etc. 

Raymond, Point of departure for 
Yosemite Valley. At base of hill- 
country ; oak-dotted hills and a few 
streams. 

Route to Yosemite Valley, Coun- 
try more hilly but much the same as that 
about Raymond till near Ahwanee, 
where there is good collecting at 
Crook's ranch, — streams, fields, or- 
chards, etc. A few miles beyond the 
forest begins and continues till the Val- 
ley is reached, with openings at Fish 
Camp and Wawona, — streams, mead- 
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ows, etc., collecting good but much like 
that in the Valley. The Big Tree Grove 
is 2 to 3 miles (by trail) off the road 
between Fish Camp and Wawona. 

Tosemite Valley. Forests, streams, 
meadows, a few fields and orchards. 
Trail to Cloud's Rest gives good range 
of elevation and collecting up to nearly 
10,000 ft. A few high meadows on 
road from Glacier Pt. to Chinquapin, if 
one returns that way. 

San Prancisco. Central point. 
Among other places visit Mill Valley 
and Mt. Tamalpais, — redwoods in can- 
yon, streams, fields, hills, etc. Salt- 
marshes and hills at Baden; marshes 
and sand at West Berkeley. Leona 
Heights is well recommended. 

Sacramento. A good place, on river. 
Extensive marshes along R. R. west of 
city; woods, fields, etc., east of city. 

Tehama. On Sacramento River. 
Good variety, fields, orchards, woods, 
river-banks and washes. 

Sisson. 3500 ft. An excellent col- 
lecting-ground ; forest, potids, streams, 
springs, meadows, fields; State fish- 
hatchery. Be sure to visit base of Mt. 
Shasta (lo miles, horseback or foot, 
camp out) and collect about timber- 
line, 7500 to 9000 ft., nothing of interest 
above. The ascent of Shasta (14,400 
fl.) may be accomplished on foot in 
one day from camp and back (7000 ft. 
climb) or the night may be passed on 
the summit in lee of shelter-corral and 
food cooked at hot springs. Snow- 
fields, glaciers, volcanic rocks and 
debris, and at summit hot springs, 
steam, and sulphurous gases and a very 



extensive view. It is a stiff climb, not 
ver\' difficult or dangerous, but should 
not be attempted alone ; secure guide — 
E. D. Stewart — and horse at Sisson. 

Gazelle. 2700 ft. In Shasta Val- 
ley. A rich collecting-ground with 
good variety of surroundings and an 
interesting contrast in fauna to that 
previously met. 

Klamathon. At lower end of Shasta 
Valley ; sage-brush, stony hills, streams, 
etc. 

Hornhrook. On branch of Klamath 
R. Looked interesting, with farms, 
pastures and orchards, woods in back- 
ground. 

Siskiyou^ Or. 4130 ft. In forest 
at north end of tunnel through Siskiyou 
Mts. Forest, ledges, small stream. 
Good. 

Ashland. 1900 ft. Farms, or- 
chards, hills, streams, mountains and 
forest in background. A very good 
place. 

Grant* s Pass. Much the same as 
Ashland, also very good. 

Glendale. On Cow Creek, in dense 
forest. A beautiful spot and well 
worth a stop. 

Roseburg. On Umpqua River. 
Stage to coast. Open plain and hill 
country ; soil adobe ; collecting fair. 

Drain. A good place, with much 
variety ; sandy soil, streams, hills, 
farms, forest, etc. ; collecting excellent. 
Willamette Valley. The Willam- 
ette Valley is quite uniform in charac- 
ter, and there is little choice of collect- 
ing-points. Chemawa, Woodburn, and 
Clackamas looked promising. Corval- 
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lis (on R. R. from Albany to coast) is 
good. Mary's Peak (4000 to 5000 ft.) 
in Coast Range, will repay a visit ; take 
R. R. from Albany to Philomath, road 
3 miles, trail 5 miles. Trail runs up 
through untouched forest; on summit 
is a large grassy pasture and a fine view 
of the Cascade Mts., including nine 
snowclad peaks. 

Portland. Go up on the Heights 
and reconnoitre. Take trolley-car to 
Columbia slough for flower-loving 
insects. Do not miss trip by steamer 
up Columbia River to Hood River or 
Dalles east of Cascades, — an all-day 
ride. From Hood River one may go 
by stage to Cloud Cap Inn at timber- 
line on Mt. Hood. 

Western Washington is much like the 
Willamette Valley, but more thickly 
wooded. For forests try Ainslie or 
Napavine; for open mixed country 
Chehalis or Centralia. Tenino is very 
good, — stream, forest, clearings, prai- 
rie pastures, etc. Treeless gravel plains 
at Yelm Prairie. Fine old forests in 
vicinity of Wilkeson and Carbonado, 



— by R. R. from Tacoma. Tacoma 
presents a good variety on th^ outskirts 
of the city, — salt-marshes, fields, forests, 
lakes and gravel plains 6 to 10 miles 
southwest. 

These are a few of the more desirable 
localities and chiefly those with which 
I became personally acquainted. There 
are, of course, many intermediate 
points that will repay examination if a 
relatively small area is covered or a 
particular section is to be investigated. 
The coastwise country may be reached 
by steamers from San Francisco or 
Portland and thence from port to port 
as opportunity oflers, or in some cases by 
railroad or stage. If preferred, one 
may, at a slight increase of expense, 
secure a ticket over the Coast division 
of the So. Pacific R. R. between Los 
Angeles and San Francisco, thus reach- 
ing Santa Barbara, the Salinas Valley, 
and other portions of this region. A 
trip to the Yosemite Valley may be 
made from San Francisco (by steamer 
to Stockton, etc.) for less than from 
Berenda, the usual approach. 



BUTTERFLY LIFE IN THE TROPICS OF INDIA. 



[In a recent paper by Messrs. David- 
son, Bell and Aitken on the butterflies 
of the North Canara district of the Bom- 
bay Presidency,in which particular atten- 
tion is paid to the early stages, we find 
the following passage, which presents 
in a few words a striking contrast to 
what is found in temperate regions and 
which may therefore interest our 
readers.] 



Collectors in other parts of India often 
write of the number of broods in the 
year in terms which imply more reg- 
ularity than we have observed in this 
moist and equable climate. We are 
not inclined to think that the majority 
of species here have any fixed number 
of broods in the year. One generation 
succeeds another as fast as conditions 
permit. It would be diflficult to name 
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any month in the year when many 
common species, such as Euploea core^ 
may not be seen laying their eggs. 

They are undoubtedly much more 
plentiful in some months than others, 
but this is because the largest number 
of larvae come to maturity at those 
times when succulent young leaves are 
most plentiful and enemies least active. 
Many species, however, pass through a 
certain portion of the year, which is 
unfavorable to them, in a state analo- 
gous to hibernation. For example the 
smaller Lycaenidae, such as Zizera, 
are not to be seen from June to August, 
when the heavy rain would beat down 
such feeble butterflies and drown their 
larvae. They appear in September 
and swarm for some months after. 
The same is true of Hypolimnas mis- 
ippus^ perhaps because it feeds on 
ground weeds, and the larva is liable to 
be drowned by heavy rain. On the 
other hand, H. bolina and the majority 
of the Nymphalinae and also the Papil- 
ioninae are much more abundant dur- 
ing the monsoon than at any other sea- 
son. By the end of the year some of 
them have become very scarce, if 
they have not disappeared altogether, 
and it is evident that those which feed 
on deciduous plants cannot be in the 
larva state from December to March 
and later. The Pierinae, excepting 
Nepheronia, are less abundant during 
the rains than in the cold season, and 
Atella phalantha may be called a dry- 
season butterfly ; its period of inactivity 
is the monsoon. 

How each species tides over the par- 



ticular time which is unfavorable to it 
is an interesting question on which our 
knowledge is very limited. We have 
proved that Papilio nomius regularly 
remains in the pupa state from August 
till the following March or May ; but 
this is a peculiar case. In P, clytia 
the pupa state is often prolonged for 
weeks or months without regard to 
season. But in the vast majority of 
species the pupae in our cages hatch on 
the due date as regularly as hen's eggs. 
Yet there are good reasons for thinking 
that it is in the pupa state that most 
butterflies pass through the time when 
nature is against them. It is also not 
improbable that eggs laid at an unfavor- 
able time remain unhatched till next 
season. Lastly, some Hesperiidae hi- 
bernate in the larva state. The larva 
when full grown stops eating and shuts 
itself up in a cell as if it were about to 
become a pupa, but it does not actually 
undergo that change for some weeks or 
even months. We are not disposed to 
believe that in this climate the imago 
hibernates as it commonly does in Eu- 
rope. 

Apart from hibernation, the length of 
a larva's life varies a good deal accord- 
ing to the supply of food. When ten- 
der leaves are plentiful they grow fast. 
Butterflies of strong build and powerful 
flight, such as the Charaxes and the 
larger Hesperiidae, live much longer in 
the larva state than others. The dura- 
tion of the pupa state, on the other 
hand, seems to depend on little else 
than size. Small Lycaenidae emerge in 
a week, the majority of medium-sized 
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butterflies in ten days, and the Papilios takes three weeks. (Joum. Bomb, 
in a fortnight. Troides (Ornithoptera) nat. hist, soc, X, 1-3). 



THE ACRIDIAN SUBFAMILY MASTA- 
CINAE IN THE UNITED STATES. 

The American Mastacinae hitherto known 
are the genera Mastax and Masyntes, which 
have been reported only from South America 
and the West Indies. 

In his collections on the Pacific coast last 
summer Mr. A. P. Morse obtained two speci- 
mens of an apterous and possibly immature 
Mastacid, one at Cahon Pass in southern 
California on July 19, the other on Mt. Wil- 
son, Altadena, near Los Angeles, on July 27. 
They belong to a new generic type, most 
nearly allied to Masyntes Karsch but differ- 
ing from it by having a more appressed head 
with less convex vertex, the fastigium prom- 
inent as in Masyntes but broadly convex 
instead of sulcate or laterally marginate, 
apically broadly rounded and not emarginate, 
the lateral carinae of the metazona much less 
pronounced, the posterior angle of the lateral 
lobes rectangulate and the spines of the hind 
tibiae of uniform length. The body is cin- 
ereous with a broad black median stripe on 
the vertex, and on the upper half of the 
lateral lobes of the pronotum, continued on 
the abdomen ; the fore and middle legs are 
ruddy. The length of the body and of the 
hind femora is only 9 mm. The genus may 
be called Morsea and the species californica, 

Samuel H. Scudder. 

EARLY STAGES OF TROPICAL 
BUTTERFLIES. 

In another place in this number we have 
printed an extract from a paper by Messrs. 
Davidson, Bell and Aitken, on Bombay but- 
terflies. This paper which appears in vol- 



umes X and xl of the Bombay journal is one 
of the most important contributions to our 
knowledge of the early stages of tropical 
butterflies that have appeared in recent 
years. It is accompanied by eight colored 
plates of caterpillars and chrysalids and is 
in continuation of a paper by two of the 
number in the same journal eight years ago, 
where six similar colored plates are given 
and notes of no less than 94 species which 
they had themselves reared. The present 
paper includes a list of the butterflies of the 
district, which they enumerate as 233 species 
and of these notes are given or referred to of 
the earlier stages of all but 36. This is a 
remarkable showing. 

PROCEEDINGS OF THE CLUB. 

14 January, 1898. The 198th regular and 
2ist annual meeting of the Club was held at 
156 Brattle St., Mr. A. P. Morse in the chair. 
Reports from the several officers were re- 
ceived and the following persons elected 
for the ensuing year: — President, T. E. 
Bean ; secretary, Roland Hayward ; treasurer,. 
Samuel Henshaw; librarian, Samuel H. 
Scudder; members at large of the executive 
committee, J. W. Folsom and S. H. Scudder. 
The address of the retiring president. Dr. 
H. G. Dyar, on the larvae of the Australian 
Eucleidae, was read by proxy. It is given 
elsewhere in this number. 

Mr. R. Hayward showed a female speci- 
men of Zarhipis iniegripennis sent him re- 
cently by Mr. L. E. Ricksecker of Santa 
Rosa, Cal. Mr. Ricksecker stated in a letter 
that he had obtained three females, from 
which he procured eggs. A few larvae were 
obtained, but they died soon after hatching. 
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The females were luminous in every segment 
when alive, and very beautiful. 

This led to some discussion ot the females 
and larvae of the Phengodini. 

Mr. S. H. Scudder brought to the notice 
of the club two recent instances of commer- 
cial introduction of exotic Orthoptera. The 
first was a very large Mantis taken alive Oct. 
16 at Mt. Airy, Philadelphia, and of which 
two photographs, sent by Mr. C. Few Seiss, 
were shown. The specimen is a Tenodera 
about a decimeter long; so far as the photo- 
graphs show, it does not appear to agree 
perfectly with the descriptions of any of the 
species known, which occur only in the trop- 
ics of the old world from India to New Zea- 
land and Japan and also in Africa. Eggs 
were found in the body and it is difficult to 
understand how so large an insect could be 
imported alive to the Atlantic coast of tem- 
perate America without detection en route. 
The other instance was Diestrammtna mar- 
morata (De Haan), a Japanese insect allied to 
our Ceuthophili; specimens were exhibited 
which had been found in some numbers in 
greenhouses in Minnesota by Prof. Otto 
Lugger; the direct means of its introduction 
had not been ascertained. 

Mr. Scudder referred to a previous exhibi- 
tion of specimens of the destructive locust 
of Argentina, Sckistocerca paranensis 
(Burm.), which he had received from Prof. 
L. Bruner and showed further specimens 
exhibiting the species at the time of egg- 
laying, which differed by its less intense 
color from the winter roseate form previously 
shown. 



He also reported that he had recently 
heard from Dr. A. G. Mayer, now at the 
Fiji Islands, that Anosia flexipfus \% on^ of 
the commonest butterflies in Suva and that 
it is also common at Ovalau, Tamloe and 
Vanna Mbalavu, all of which were inhabited 
by a considerable number of whites ; on the 
other hand he states that it certainly does 
not exist upon most of the other Fiji Islands 
and is apparently confined to. those where 
commerce can readily have brought it. 

Mr. Scudder also announced the capture at 
Bristol, Me., by Miss Katherine W. Huston 
in July last of a specimen oi Basilarckia prO' 
serfina, B. artkemis is said to be quite abun- 
dant in that locality, while B, astyanan has 
never been observed. 

Mr. A. P. Morse spoke briefly upton the 
relative abundance of different groups of 
Orthoptera on the Pacific coast, as noted by 
him during a recent collecting trip. In 
point of number of species and wide-spread 
distribution Oedipodinae were most numer- 
ous, with Acridinae, especially Melanoplus, 
a close second ; Tryxalinae and Tettiginae 
were much less plentiful, occurring locally 
and in relatively small numbers. Of Locus- 
tarians Xiphidium was the only genus rep- 
resented abundantly, though Scudderia, 
Stenopelmatus and certain Decticids were 
not uncommon locally. Of Gryllidae, 
Gryllus and Oecanthus were most common, 
occasionally plentiful and sometimes Tri- 
dactylus was common. Blattidae, except 
introduced species were scarce. No Phas- 
midae were seen. 
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Explanation of Plate 4. 

Fig. I. Machilis conjnncta^ n. sp. X 5. For 
convenience, only the basal segment of the 
left antenna is shown and the left maxillary 
palpus is turned down. 

Fig. 2. Machilis conJHncta. Anterior as- 
pect of the eyes, X 25. 

Fig. 3. Machilis coujuncta. Basal portion 
of antenna, X 25. 

Figs. 4, 5. Machilis conjuncta. Two of the 
various forms of scale, X 252. 

Fig. 6. Machilis conjuncta. A common 
but anomalous scale, X567. 

Fig. 7. Seira tnexicaua, n. SP.X25. 

Fig. 8. Seira mexicaua. Lateral aspect 
of right liind-foot,X567. 

Fig. 9. Seira rngxicana. Lateral aspect 
of right mucro and part of dens, X 567. 

Fig. 10. Seira tnexicana. A scale from 
the dorsal side of the abdomen, X 567. 



DESCRIPTIONS OF SPECIES OF MACHILIS AND SEIRA 

FROM MEXICO. 



BY JUSTUS WATSON FOLSOM, CAMBRIDGE, MASS. 



I wish to describe Machilis conjuncta 
and Seira mexicana^ two new species 
of Thysanura which were collected for 
me in Mexico, during the summer of 
1897, by my friend, Mr. O. W. Barrett, 
of Clarendon, Vt. 

Machilis conjuncta was taken in 
September at Cuernavaca, Morelos, on 
the Pacific slope, at an elevation of 
5000 ft. and Mr. Barrett believes he has 
also seen the same species in lower 
Vera Cruz. The species is unfortu- 
nately described from a single specimen 
but can probably be identified without 
difficulty. The scales from the same 
indivTdual are exceedingly variable in 
form, size, number of longitudinal ribs, 
etc., and consequently appear to have 
very little sp>ecific value in this case, at 
least; the forms which I have figured 
(Figs. 4, 5 and 6) are, perhaps, as 
common as any. The scale shown in 
Fig. 6 deserves special mention on ac- 
count of the obliquity and bifurcation of 
its principal ribs; in these respects it 
departs widely from the type of scale 
which prevails in the genus Machilis. 
Seira mexicana occurred in abun- 
dance near the city of Mexico, at 7300 



ft. elevation ; the species was found 
July 9 and 13, upon grasses, and num- 
erous examples were also taken upon 
old cocoons on Salix Humboldtiana. 
S. mexicana is nearest related to 
Drepanura californica Scholt.* In 
conformity with the wish of this author, 
however, the genus Drepanura had 
better be merged into Sira Lubb. " I 
therefore think that the greatest order 
is attained when (i) to the gen. Lepi- 
docyrtus Bourl., all the forms are re- 
ferred which have the mesonotum more 
or less projecting and the body clothed 
with scales, (2) to the gen. Entomobrya 
Rond., forms with the mesonotum not 
projecting and without scales, and finally 
(3) to the gen. Sira Lbk. forms clothed 
with scales but with the mesonotum 
not projecting. In consequence of this^ 
the two temporary genera Drepanura 
and Pseudosira, before proposed by me, 
are to be excluded from the system." f 
S. mexicana differs from S. cali/or^ 
nica in the plan of coloration and by 

* Scbott, Beitrage vox Kenntniss Kaliforniscfaer CoUem- 
bola. Bihang K. Siren. Vet. Akad. Handlingar. Bd. 17, 
Afd !▼, 1891. (See pp. 19— ai and Taf. iv, Figa. a, 3 and 5) 

t Schott, H. North American Apt er y go ge n ea. Proc 
CaL Acad. Sc, Ser. a, Vol. vt 1896. (See pp. 171— 17a) 
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having antennae, legs, claws and fur- 
cula which are relatively much longer ; 
in addition, the superior claws are tri- 
dentate, the mucrones are not nearly as 
falcate as in S. californica^ while the 
general pilosity is much less and the 
clavate dorsal hairs fewer and differently 
disposed. Schott makes no mention of 
barbellate hairs in the description of 
^S. calif ornica. 

m 
m 

Mackilis conjuncia, n. sp. General color 
blackish brown; the rubbed, alcoholic speci- 
men which I have drawn (Fig. i) is white 
with dark, brown mottlings. The head, legs 
and subabdominal appendages are almost 
white. Head small. Eyes black, nearly 
spherical and united more broadly than usual 
(Fig. 3), in allusion to which the species is 
named. Antennae at least twice as long as 
the body and conspicuously annulated with 
brown ; basal segment (Fig. 3) stout, cylin- 
drical, two-thirds as broad as it is long; 
second segment subcylindrical but broader 
than long. Maxillary palpi slender with seg- 
ments that are nearly cylindrical, simple, 
and in length as i : 2 : 3 : 3^ : 4 : 3 : 2^. Labial 
palpi with segments as i : 2 : 3 ; basal segment 
globose; second, cylindrical; third, stout, 
and crescentic in lateral aspect. Body rather 
cylindrical, but slightly tapering; the relative 
lengths of its segments, as measured along 
the median dorsal line, are about as 3 : 6 : 3 : 
3 : 2 : 2 : 2^^ : 3 : 3 : 3 : 3 : 2 : li. Prothorax with 
a prominent antero-lateral lobe ; mesothorax 
with an antero-lateral emargination. Legs 
stout; trochanters obliquely separated from 
the femora; femora much swollen ; the coxal 
appendages of the mid- and hind-legs are 
slender and conical. The subabdominal, 
paired appendages, occurring, as usual, only 
upon abdominal segments two to nine, inclu- 
sive, are conspicuous and slender. Median 
cercus at least longer than the body and 
annulated ; lateral cerci much smaller, about 
half as long as the median cercus and simi- 



larly annulated. Scales (Figs. 4-6) extreme- 
ly variable, as already remarked. 

Length 13 mm., exclusive of appendages. 
Described from a single type, which has been 
deposited in Museum of Comparative Zool- 
ogy at Cambridge, Mass. 

Seira mexicana n. sp. Usual color black- 
ish purple, with a conspicuous yellowish- 
white band on the anterior part of the fourth 
abdominal segment, occasionally obliterated; 
often every segment is banded, as in the spec- 
imen which I have represented (Fig. 7) and 
will describe with some detail. Head with 
an irregular, white, dorsal patch surrounded 
with purple. Eyes present, normal. Anten- 
nae slender, over twice as long as the head; 
antennal segments cylindrical, purple with 
pale bases, and in length as 2:3:3:4. Body 
rather cylindrical, sparsely hairy, with three 
dorsal clusters of clavate hairs. Mesonotum 
not projecting. Legs slender, the hind pair 
longest; coxae and trochanters purple, the 
remaining segments yellowish-white; tibiae 
furnished with barbellate hairs and also a 
single tenent hair; superior claw (Fig. 8) 
straight, slender, tapering and tridentate; 
inferior claw about half as long, broadly 
linear, acute and simple. Furcula attaining 
the ventral tube ; manubrium purple, sparsely 
hairy; dentes white, subequal to manubrium, 
slender, strongly crenulate (Fig. 9), with 
stiff, barbellate bristles, except at the apex of 
each dens, which is slender and bare; mu- 
crones consisting of a simple, slightly falcate 
segment. Scales varying from elliptical-oval 
(Fig. 10) to narrow-elliptical, thickly covered 
with minute, lanceolate markings and having 
a long, linear pedicel. Fig. 10 represents a 
scale from the dorsal part of the abdomen ; 
on the ventral side of the abdomen the scales 
are three times as long and narrowly-ellipti- 
cal. 

Length, 2 mm. Described from fifty- two 
types, some of which have been given to the 
Museum of Comparative Zoology, at Cam- 
bridge, Mass. Mr. Barrett informs me that 
he has retained duplicates of this species for 
Museo Nacional, of Mexico City. 
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ATHYSANELLA, A NEW GENUS OF JASSIDS. 



BY CARL F. BAKBR, ALA. POLYTECHNIC INST., AUBURN, ALA. 



Athysanella gen. nov. 

Athysanus-Hke forms, small, pale fulvous, 
or grayish ; and rather robust. Head wider 
than pronotum, vertex rather strongly, but 
very obtusely angulate, the usually convex 
and more or less transversely depressed 
vertex broadly rounded on to the front; at 
apex usually with two large and one small, 
black spots. Rostrum weak, shorter than 
clypeus. Clypeus- broad, the sides very 
gradually converging to the rounded apex. 
Ocelli on extreme front edge of vertex and 
close to eyes. Front short and broad, con- 
spicuously wider than clypeus at clypeal 
suture, the sides sinuate and slightly diverg- 
ing upward. Lorae about one half width of 
clypeus or less, and of about the same length. 
Antennae about as long as head and prono- 
tum together. Pronotum transverse, about 
as long or shorter than vertex, feebly trans- 
versely wrinkled posteriorly and with a few 
faint punctures. 

Usually brachypterous. In macropterous 
individuals the elytra about equal the abdo- 
men in length, with a broad appendix ex- 
tending around the apex; with four apical 
cells including the one between the first 
anteapical and costa, which should perhaps 
not be called an apical; with two anteapical 
cells, the second a part of the basal cell cut 
off by the usual transverse vein which enters 
radial cell; the radial, first anteapical, and 
first true apical directly in line; the first true 
apical narrow, sides subparallel, the second 
and third true apicals broad, broadening 
apically. Wing with the short costal or 
supernumerary cell distinctly defined; with 
two apical cells, the second about half the 
width of first, the submarginal about half the 



width of marginal. The ovipositor always 
long and strongly exserted. Type Athysa- 
nella magdalena n. sp. 

This is a small group of closely 
related western forms, which will in- 
clude together with several unde- 
scribed, Athysanus curtipennis G. & 
B., and Eutettix terebrans G. & B. 
Of some of the s))ecies here placed in 
this genus, the fully winged forms are 
unknown, but other characters make 
their relationships very evident. 

The head in this genus is much like 
that of Athysanus in many respects, 
though more produced than is usual in 
that genus The characteristic elytral 
and wing venation throw it at once 
into a group which includes Aconura^ 
Gnathodus and Henschia. But it is 
very distinct from any of these. It 
should not be confused with that group 
of Deltocephalus which includes ar- 
genteolus and its allies. These are 
also dimorphic and possess the elongate 
ovipositor. It has only a superficial 
resemblance to Doratura^ the head in 
that genus being totally different. 

Athysanella magdalena n. sp. Macropter- 
ous female. Length 3.25 mm. Front little 
more than one-fifth longer than broad, about 
twice the length of the clypeus. Clypeus 
about one-fifth longer than broad. Vertex 
very obtusely angulate, broadly transversely 
depressed at middle, length on median 
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line four fifths of width between the eyes. 
Pronotal breadth somewhat more than twice 
and a third the length, the latter slightly 
greater than that of the vertex. Elytra 
scarcely equalling the tip of the ovipositor. 
Color pale sordid fulvous. Front with about 
seven dark transverse curved arcs on either 
side, sutures of front, clypeus, and lorae 
black. Front edge of vertex with a large 
more or less distinct black spot on either 
side of apex, and a small one at its extremity'. 
Disc of vertex with a median transverse 
brown cloud on either side, and an acute 
black point springing from the hind margin 
on either side. Pronotum cinereous, lighter 
on anterior margin where there occur more 
or less distinct spots as follows : two approxi- 
mate near median line, two behind each eye, 
and usually one elongate near the lateral 
margin. Scutel pale fulvous, basal angles 
and an irregular area on median portion 
darker. Elytra opaque, nervures whitish. 
Dorsum as in brachypterous female, of 
which see description below. Venter except 
portions of last segment blackish, pygofers 
each with a median longitudinal brown 
stripe. Abdomen sometimes suffused with 
a deeper black. Anterior and middle femora 
with a more or less distinct dark annulus 
near the knee. 

Brachypterous female. Elytra not half 
length of abdomen, hind margin very broadly 
rounded, nearly truncate. Dorsum with 
three pairs of fine dark longitudinal lines, 
one median and two lateral, between these 
two or three black dots on each segment. 

Last ventral segment of female twice the 
length of preceding, the hind margin deeply 
broadly emarginate, the emargination nearly 
filled by a large obtusely rounded tooth, 
which is narrowly black margined and about 
equals the lateral angles. Ovipositor about 
three fourths the length of the abdomen, ex- 
ceeding pygofers by one third of its length. 
Male. Length 3 mm. My specimens are all 
macropterous. In many the black spots on 
apex of vertex are reduced in size and light 



brown. The abdomen excepting the plates 
is darker than is usual in the female, and 
more or less distinctly variegated with black 
and yellowish. The valve is about as long 
as the preceding segment and obtusely angu- 
late, its disc black. The plates are three 
times the length of the valve, outer edges 
straight, inner edges gently curved outward 
to meet the outer edges in a rather acute 
point; each plate with a black spot at base. 

Described from one female from the 
Magdalena Mountains, New Mexico, 
Aug. '94 (Snow), and numerous speci- 
mens from Colorado collected by myself 
at the following points : — Fort Collins, 
Aug. 20th to Sept. 19th on Bouteloua 
oligostachya ; Foothills west of Fort 
Collins, April 25th to May 6th ; at 
Forrester's Ranch on the Upper Lar- 
amie River (elev. about 8boo ft.) Aug- 
ust 3d. This is apparently a common 
species in the West. One female from 
Colorado is much more strongly ful- 
vous throughout and has the markings 
somewhat obscured. 

Atkysantlla occidentalis n. sp. Brachj- 
terous female. Length 3mm. Closely re- 
sembling magdaUna, Front about as long 
as broad, once and a half the length of the cly- 
peus. Clypeus one fifth longer than broad. 
Vertex obtusely angulate, slightly depressed 
posteriorly, length at middle nearly equalling 
the width between eyes. Pronotal width 
twice and three fourths the length, the latter 
little more than four fifths that of the 
vertex. 

Color sordid fulvous, darker beneath. 
Head marked as in magdalena, Qfonotum 
somewhat cinereous, in front medially with 
four black spots in a transverse row, and 
laterally two behind each eye. Dorsal seg- 
ments each with a median transverse row of 
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about eight black dots, medially and laterally 
with indistinct pairs of longitudinal lines; 
base of terminal segment black. Venter 
except edges of pygofers, very dark. Fore 
and middle femora obscurely annulate with 
brown . 

Last ventral segment a little longer than 
preceding, hind margin slightly roundly 
produced at center, laterally sloping. Ovi- 
positor extending one fifth of its length be- 
yond the pygofers. Py gofers with a few 
white hairs at extremity. 

In macropterous females the elytra do not 
differ from those of magdalenay except that 
toward the apex the white veins are distinctly 
narrowly bordered with brown. 

Described from ten females collected 
by myself at Fort Collins, Colo., and 
in the adjoining foothills, from April 
23d to July 18. 

Atkysanella acuticauda n. sp. Brachypter- 
ous female. Length 3.5 mm. Resembles 
occidentalis in coloration, but is stouter. 
Front about as broad as long, once and three 
fifths the length of the clypeus. Clypeus 
one fourth longer than broad. Vertex very 
obtusely angulate, slightly depressed posteri- 
orly, length at middle three fourths of width 
between the eyes. Pronotal width twice and 
three fourths the length, the latter four fifths 
that of the vertex. 

Color as in occidentalism, except that on the 
pronotum there are but two median spots. 
Venter darkened at base, a broad median 
portion of last ventral segment and a longi- 
tudinal line on each pygofer, black. 

Last ventral segment a half longer than 
preceding, hind margin truncate or slightly 
sinuate, the lateral angles slightly roundly 
projecting; the ovipositor extending one 
sixth of its length beyond the pygofers. 

Macropterous female. Elytra deep fuligi- 
nous, the veins yellowish, sharply contrasted. 

Brachypterous male. Valve as in magda^ 



Una, plates very short, subtriangular, bent 
outward and widely diverging. 

Described from nine females and 
one male. The single male was col- 
lected at Algonquin, 111., Aug. ist. 
(Dr. W. A. Nason). The females 
are distributed as follows : Algonquin, 
111., July 20th (Nason) ; Toronto, 
Canada, (R. J. Crew and C. T. Hills) ; 
and at the following localities in North- 
ern Colorado, collected by myself: 
Foothills near Fort Collins, June 20th 
to Aug. 4th and at various points in the 
mountains up to 11 800 feet altitude at 
Cameron Pass. 

Atkysanella robusta n. sp. Brachyptei*^ 
ous female. Length 4 mm. Form nearly of 
acuticauda. Front very little longer than 
broad, once and four fifths the length of the 
clypeus. Clypeus one sixth longer than 
broad. Vertex broadly tumidly rounded in 
front, slightly depressed posteriorly, length 
at middle two thirds of the width between 
the eyes. Pronotal width twice and four 
fiflhs the length, the latter little less thai> 
that of the vertex. 

Color pale fulvous ; markings as in acuti- 
cauda, except that the vertex has only a 
small comma shaped brown dot on either 
side half way between eye and apex, the 
large black spots being absent. Elytra cin' 
ereous, with five brown dots along apical 
border. 

Last ventral segment of the same length 
as preceeding, broadly emarginate with a 
large rounded shining black tooth nearly 
filling the emargination and equalling the 
lateral angles. Ovipositor exceeding the 
pygofers by little less than one fifth of its 
length. 

Brachypterous male. Valve black, nar- 
rowly edged with yellowish, plates short, 
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about as long as wide, inner margin straight, 
outer margin at the apical two thirds in- 
curved to the obliquely truncate apex, which 
is very slightly emarginate. 

This is also a Northern Colorado in- 
habitant. The three males before me 
were collected in the foothills west of 
Fort Collins, Aug. 4th. One of them 
is slightly larger than the others and 
distinctly suffused with reddish, but it 
has the peculiar plates of the others. 
The females are also from the lower 
foothills, taken May 6th to July 21st. 

Athysanella atienuata n.sp. Brachypter- 
ous female. Length 5 mm. This species 
resembles terebrans and curtipennis and is 
the largest most robust representative of the 
genus. Front a twelfth longer than broad, 
about twice the length of the clypeus. Cly- 
peus one fourth longer than broad. Vertex 
very obtusely angulate, transversely de- 
pressed posteriorly, length at middle five- 
sevenths of width between eyes. Pronotal 
width twice and a third the length, the latter 
equalling that of the vertex. 

Color very pale fulvous, brighter below, 
tip of ovipositor reddivh. Vertex and face 
with the markings usual to this genus. 
Pronotal dots subobsolete. Elytra cinereous. 
Dorsum with indications of lateral lines, and 
with a double median longitudinal row of 
black dots ; last segment black at base. 

Last ventral segment twice the length of 
preceding, medially broadly black, the hind 
margin truncate or very slightly trisinuate. 
Ovipositor exceeding the pygofers by little 
less than one-third of its length. 

Brachypterous male. Length 3.25 mm. 
Darker throughout than the female. Valve 
longer than the preceding segment, triangu- 
lar, the apical portion somewhat narrowed. 
Plates triangular, twice the length of the 
valve and rather strongly diverging. 



Described from four males and many 
females collected by myself in Northern 
Colorado. It occurs at Fort Collins 
throughout the summer season and I 
have also taken it at Forrester's Ranch, 
on the Upper Laramie River on Aug. 
3rd. 

Athysanella incongTua n. sp. Brachypter- 
ous male. Length 3.25. Front one seventh 
longer than broad, a little less than twice 
the length of the clypeus. Clypeus one 
fourth longer than broad. Vertex very 
obtusely angulate, broadly depressed poste- 
riorly, length at middle six sevenths of the 
width between the eyes. Pronotal width 
twice and a third the length, the latter less 
than that of the vertex. 

Color very pale fulvous, head, pronotum, 
and abdomen with a distinct rosy tint, espec- 
ially on the last. Arcs on front indistinct. 
Vertex, just before apex, with two small 
brown closely approximated dashes, one on 
either side of a white median line; a small 
black dot on either side of this, near the 
front margin. Pronotum anteriorly with 
two minute median dots, and three behind 
each eye. Dorsum with indications of 
median and lateral lines, each segment with 
a transverse row of about ten distinct black 
dots ; the last segment blackish at base. Api- 
cal margins of ventral segments blackened. 

Valve shorter than the preceding segment, 
broadly rounded, disc dark. Plates about 
twice length of valve, somewhat diverging, 
and gradually narrowed to a truncate tip. 

Described from one specimen collected 
by myself in the foothills west of Fort 
Collins, Colo., July 21st. There is no 
female in my collection with which I 
can associate this. It somewhat re- 
sembles the $ of attennatay but differs 
widely in color of head and in genital 
characters. 
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Atkysanella minuia n. sp. Brachvpterous 
female. Length 3.5 mm. The smallest and 
darkest species 4n the genus, though the 
head and pronotum are nearly as broad as in 
magdalena^ which it somewhat resembles. 
Front about a tenth longer than wide, once 
and five sixths the length of the clypeus. 
Clypeus one-fourth longer than broad. 
Vertex very obtusely angulate, slightly 
transversely depressed posteriorly, length 
little more than five sevenths of width 
between eyes. Pronotal width twice and 
one half the length, the latter less than that 
of the vertex. 

Color sordid fulvous. Head markings as 
in magdalena^ but darker. Pronotum. with 
four dots near middle, the two inner darker, 
and with three behind each eye. Abdomen 
quite obscured and dark throughout. 



Last ventral segment slightly longer than 
the preceding, hind margin evenly truncate. 
Ovipositor exceeding pygofers by less than 
one sixth of its length. 

Brachypterous male. Length 2 mm. Ven- 
ter except lateral margins black. Valve large, 
convex, very broadly rounded, deep black 
with a fine yellow margin. Plates yellowish, 
extending less than the length of the valve 
beyond it. Beyond the valve the plates are 
equilaterally triangular, the inner margins 
diverging. 

Described from one female and two 
males collected by myself at Fort Col- 
lins, Colo., June 7th to Aug. 6th and 
at Forrester's Ranch, on the Upper 
Laramie River, Colo., Aug. 3rd. 



DESCRIPTION OF A NEW SPECIES OF ARCTIIDAE WITH A 

TABLE OF THE SPECIES OF IDALUS. 

BY HARRISON G. DYAR, WASHINGTON, D. C. 



Idalus pickeseMsis n. sp. — Head Mrhite, a 
large deep yellow spot on the vertex and the 
upper half of the front black, palpi black 
above and at tip. Thorax white, collar 
broadly lined* behind with crimson and the 
patagia less distinctly bordered with this 
color ; a deep yellow patch in center of thorax 
with two black dots before and two behind ; 
a yellow patch in thecenterof each patagium. 
Abdomen crimson above with a dorsal row of 
indistinct white spots. Below white, fore 
coxae inwardly, posterior orbits and a tuft 
below fore wing crimson ; fore femora and 
tibiae shaded with gray, middle femora much 
less so, the middle and posterior tibiae with 
a black spot at tip. Fore wing thinly scaled 
outwardly, slightly irridescent, deep yellow, 
costa and fringe white; discal band black, 
straight, a little narrowed centrally, ending 
at costa and margin, cut with white by all 



the veins and centered by the discal crosi 
vein, bordered with white on both sidea 
except centrally. Basal patch similar, broad- 
est at internal margin (the yellow median 
space thus much widest on costa^, black, cut 
by white veins. Secondaries white. Below 
no markings except a few dusky scales on 
discal cross vein of fore wings. Expanse 44 
mm. 

I i Piches and Perene vols., Peru, 200CH 
3000 ft.(Soc. Geog. de Lima). U. S. Nat. 
Museum, type no. 3796. 

Table of species of Idalus. 

I. Primaries with a dark spot outwardly 

between vein 5 and 6 2 

Primaries with terminal field immac- 
ulate , y 

3. Discal band which crosses wing bro- 
ken only by the veins 3 
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Discal band divided centrallj ... 5 

3. Discai band with two dark yellow 

spots within crinis Druce 

Discal band not so marked .... 4 

4. Thorax with 4 black dots centrally . 

delicata Moschl. 
Thorax without black spots .... 

admirahilis Cram. 

5. Thorax with 4 black s^ots centrally . 

dares Druce 
Thorax without black spots .... 6 

6. Fore wing white . . . ortus Schaus 
Fore wing yellow . . . citrina Druce 

7. Discal band separated from base by a 

median yellow space 8 

Basal half of fore wing brownish 
fawn color lemba Druce 

8. Discal band produced along the costa 

to apex 9 

Discal band not produced along costa ; 
four black dots on thorax .... 

pickesensts Dyar 

9. Center of thorax deep yellow; no 

spots crithets Druce 

Thorax white, spotted with roseate 
brown kerois Schaus 

Of the other species listed by Kirby, citra- 
rius Dogn. is probably congeneric with 
Mazaeras ipsea Druce (Zatrephes according 
to Kirby), which differs generically from 
Idalus in having vein 6 of secondaries pres- 
ent, on a very long stalk with vein 7; dimas 
Cr. looks like Sciathos punctigera Cr. (Mega- 
lopygidae), except for the coloration of the 
body, and the other species rufoviridis 
Walk., enervis Schaus, lavinia Druce, larissa 
Druce, alba Druce and erythronotata H.-S. 
also differ so much in pattern of marking 
from Idalus that I think they will be found 
to differ in structure as well, and I have not 
.included them in the synopsis. The de- 
scription of lineosus Walk, has not been ex- 
amined. 

/. citrina Druce, included above has been 
removed by Mr. Schaus to his new genus, 
Pseudalus, which differs *n having the $ 



antennae pectinate. The venation seems to 
be the same and I have provisionally retained 
the species under Idalus. * 



TWO NEW SCALE-INSECTS QUARAN- 
TINED AT SAN FRANCISCO. 

Mr. Alex. Craw has just sent me another 
lot of Coccidae detected by him on plants 
which were about to be landed at San Fran- 
cisco, and among them I find two very dis- 
tinct new species, whicf} are herewith 
described. 

Diaspis crawii^ n. sp. — J scale nearly 3 
mm. diam., circular, slightly convex, white; 
exuviae subcentral to sublateral, rather large, 
but inconspicuous*, being of a very pale 
ochreous color. From one-quarter to one 
half of first skin overlapping second. 

$ . After boiling in caustic soda colorless, 
the lobes remaining light brown. The form, 
after boiling, is unusually elongate. Median 
lobes rounded, radiately striate, only moder- 
ately large, their margin rather inclined to 
be irregularly crenate. Between the median 
lobes is a wide space, equal to about one- 
third of the breath of a lobe. At the outer 
side of each median lobe are a bristle and a 
spine-like plate (gland-bair) ; then follows the 
second lobe, consisting of three large sub- 
equal lobules, the first lobule somewhat nar- 
rower than the other two ; a spine-like plate 
between the second and third lobules ; after 
the second lobe is a large spine-like plate; 
then comes the third lobe, consisting also of 
three large lobules, the first the smallest, the 
second the largest, a small spine-like plate 
between the second and third ; after the third 
lobe comes a large spine-like plate; then 
after a short interval the fourth lobe, consist- 
ing of three very broad low lobules, the first 
low conical, the second only gently convex, 
and serrate with five teeth, the third almost 
flat, and similarly serrate; then follow a 
bristle and a large spine-like plate, and after 
them a couple of broad low processes repre- 
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seating the fiflh lobe. The transrersely 
elongate pores, marking the segtnentSt are 
quite numerous and large. Five large 
groups of rentral glands, the intervals be- 
tween them about as great as the diameter 
of one orifice. Caudolaterals of 21 to 31, 
cephalolaterals 49 to 58, median 29 to 30. 
Antennae represented by a curved bristle. 

Hah. — On stem of some woody plant from 
China, just above the ground. 

This species looks a little like amygdaliy 
but it is larger and has much paler exuviae ; 
the median lobes are smaller and further 
apart, and there are numerous differences of 
detail. 

Aspidiotus (^Odonaspis) bambusarum, n. 
sp. — $ scale 2 mm. diam., very dark sepia 
brown, almost black, tolerably convex, dull ; 
exuviae between the center and the side; first 
skin exposed, light orange; second large, 
brown, covered. A well-formed ventral 
scale. 

9. Hinder parts strongly chitinous, hav- 
ing a strong yellowish brown or umber color 
after boiling. No lobes. Pygidial area dotted 
all over with small glands as in inusitatus. 
Four long club-shaped processes as in gnttsi- 
tatus^ but they are equidistant from one 
another. There is no median depression nt 
the caudal extremity, but there is a depres- 
sion or notch at the second club-shaped pro- 
cess, as in inusitatus. The deep lateral 
notches of the caudal portion, two on each 
side, are as in inusitatus^ but considerably 
larger and deeper, with the anterior side 
more projecting. Anal orifice far from the 
end, as in inusitatus; it is only just posterior 
to the median group of ventral glands. 
Three groups of ventral glands ; median of 
about fifty ; laterals pyriform as in secretus, 
with a very large number of orifices, prob- 
ably over 150. The sutures between the 
segments are curiously striated. 

Hab. — On stalks of bamboo from Japan, 
with A. secrgtus. The scale is rather like 
A. dupleuy and could be mistaken for it. A, 
bamhusarum is a most interesting species, 



closely allied to the anomalous A. inusitatus 
Green, from Ceylon, but in its ventral glands 
more resembling A, secretus. It appears 
that Odonaspis should be extended to 
include all three species, and probably it 
should take generic rank. 

I will take this opportunity to state that 
Mr. Craw found fifty tea-bushes from Japan 
to be infested by Diaspis amygdali Try on. 
They were destroyed. Tea is a new food- 
plant for D. amygdali,. 

T. D, A. Cockerell. 
Messilla Park, N. M.^ 
Feb. 12, 18^, 



PROCEEDINGS OF THE CLUB. 

IX February, 1898. The 199th meeting of 
the Club was held at 156 Brattle St., Mr. S. 
H. Scudder in the chair. 

A letter was read by the secretary from 
Mr. T. E. Bean, the President-elect for 1898, 
declining the office. The declination was 
accepted and a new election ordered for the 
next meeting. 

Mr. A. S. Hewins of Dedham was elected 
a member. 

Recalling the exhibition at the last meet- 
ing of specimens of the Japanese Diestram- 
mtna marmorata found in a greenhouse in 
Minnesota, Mr, S. H. Scudder read a portion 
of a letter since received from Prof. O. 
Lugger, in which he said they were found in 
the greenhouse at the University. ** They 
came about three years ago and are still 
there, multiplying freely. They were first 
noticed in a shipment of plants from Florida, 
consisting mostly of the * umbrella plant, 
which is I believe, a Japanese plant. . . . 
No Japanese plants were ever received 
directly at the greenhouse." 

Mr. Scudder also called the Club's attention 
to a statement in Tutt's British Butterflies 
that there is not ** a scintilla of actual evi- 
dence ** to support the assertion that Anosia 
piexippus migrates southward in the autumn 
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in North America; whereas three specific States, pp. 729, 730, 1083, >" addition to 

cases are noted by Riley in his third Missouri references to those giren by Rilej. 

Report, p. 151, and five others are reported The rest of the evening was given to in- 

in Scudder*s Butterflies of the eastern United formal conversation. 
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TWO NEW MELANOPLI FROM LES CHENEAUX ISLANDS, 

MICHIGAN. 

BY W. S. BLATCHLKY, INDIANAPOLIS, INDIANA. 



In August, 1897, after attending the 
meeting of the Economic Entomologists 
at Detroit, Michigan, I made a trip by 
boat via Mackinac Island to Chicago. 
From Mackinac, one of the most enjoy- 
able and popular excursions is to the 
Snow (Les Cheneaux) Islands lying 
12 miles to the northeast, near the 
northern shore of Lake Huron. These 
islands are a picturesque group, one 
hundred or more in number, covered 
with primitive vegetation, and sepa- 
rated by narrow channels. On several 
of the islands summer hotels are 
erected and are patronized by many of 
the disciples of Izaak Walton, who find 
in the network of channels the finny 
tribe in untold numbers. 

La Salle Island, on which I spent 
a day, is one of the largest of the group 
— probably a mile and a half long by 
a half mile or more wide — densely 
wooded with spruce, hemlock, cedar, 
pine, birch and aspen, and with its 
shores abrupt and in most places 40 to 
50 feet above the water level. Only 
along the immediate shore in front and 
on either side of the Elliott House have 
any clearings been made. Here, Cir^ 



cotettix verruculatus (Kirby), Cafn- 
nula pellucida (Scudd.), Melanoplus 
bivittatus (Say), M. atlanis (Riley) 
and M, femur-rubrum (De Geer) 
were plentiful. In one or two other 
localities were secured small numbers 
of two additional species which have 
proven to be undescribed, and which, 
therefore, form the basis of the present 
paper. 

Melanoplus huroni sp. nov. A brachyp- 
terous melanoplian of medium or slightly 
above medium size; the female rather stout, 
with tegmina half the length of abdomen; 
the male more slender, with tegmina cover- 
ing two thirds of abdomen ; cerci tapering 
gradually from a swollen base to a slender 
apex ; furcula very short, oblong, well sepa- 
rated, with rounded apices; the hind tibiae 
and lower face of posterior femora blood-red 
in both sexes. (Belongs to the borckii %tT\t% 
as limited by Scudder.) 

Male, dark brown, marked with fuscous 
above, beneath, clay-yellow. Head not^ 
prominent, the face testaceous, punctate 
with fuscous, the labrum and palpi yellowish, 
the occiput fuscous ; vertex moderately tumid, 
distinctly elevated above the pronotum ; eyes 
moderate in size, slightly more prominent in 
the male ; antennae brownish red, darkening 
towards the apex, of equal length in both 
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sexes. Pronotum distinctly enlarging poste- 
riorly (especially so in female) the disk 
fuscoQs or testaceous flecked with fuscous; 
the posterior lobe darkest; the lateral lobes 
with a post ocular piceous band on their 
upper half which extends to the metazona, the 
lower half testaceous ; lateral carinae distinct 
but not prominent; the median carina sharp 
and distinct on the metazona, dull and indis- 
tinct on the prozona; front margin truncate, 
hind margin subangulate. Tegmina a little 
more than twice as long as pronotum, over- 
lapping, sublanceolate, the dorsal and lateral 
fields angularly separated, brownish, flecked 
with fuscous, which along the median line of 
the lateral field is more or less aggregated 
into a row of small quadrangular spots. 
Hind femora stout, testaceous, faintly bifas- 
ciate with fuscous, the black of geniculation 
bordered proximally by a yellowish ring, the 
inferior face a bright blood-red ; hind tibiae 
blood-red, the spines black except at base, 
ten or eleven in the outer series. Extremity 
of male abdomen strongly recurved, the sub- 
genital plate terminating in a short conical 
protuberance. Supra-anal plate triangular 
with a narrow but deep median sulcus, which 
broadens basally and lies between sharp 
walls; furcula consisting of a pair of short, 
oblong, distant denticulations with rounded 
apices, lying just outside oi the walls of the 
median sulcus; cerci tapering from a thick- 
ened base to a slender, bluntly pointed apex, 
the distal half slightly curved forward. 

Female, much more robust and darker 
colored, the face, disk of pronotum, and 
outer face of hind femora, a dark gray where 
testaceous in the male; the fuscous spots of 
tegmina larger and more prominent. 

Average measurements : Length of body, 
male, 20 mm., female, 28.5 mm. ; antennae, 
male or female, 9 mm. ; tegmina, male, 9.5 
mm., female, 12.5 mm.; hind femora, male, 
12.5 mm., female, 15 mm. Three males, 
four females, La Salle Island, Michigan, 
August 17, 1897. 

One hundred yards west of the hotel 



was a small clearing, an acre or more 
in extent, where a cabin had formerly 
stood. Along its margins and over 
part of its area grew clumps of the 
wild red raspberry {Rubus strigosus 
Michx.), and among the numerous re- 
mains of stumps were small bunches of 
wire grass and the trailing vines of the 
dewberry. Here M, huroni had its 
home, and the females, leaping lubber- 
ly from one bunch of grass to another, 
were readily secured, but the more 
sprightly males would often have to be 
chased quite a distance before their 
capture was effected. Quite a number 
of both sexes were taken, but unfortu- 
nately the cyanide bottle was old and 
failed to properly do its duty. When 
the box in which they were dumped 
was opened it was found that the 
majority of the females had " come to ** 
and had so chewed and broken their 
dead companions, that only a few good 
specimens were left. 

Melanoplus hlandicus sp. nov. Below the 
medium in size, the tegmina ovate and a 
little shorter than the pronotum in both 
sexes. Cerci of male short, styliform, taper* 
ing gradually from a rather broad base; 
furcula a pair of very short, triangular den- 
ticulations. (^Puer series as limited by 
Scudder.) 

Male, dark wood brown above; yellowish 
below. Head not prominent; the face tes- 
taceous, varying to clay-yellow; the vertex 
but little elevated above the pronotum ; eyes 
of both sexes of medium size, equally promi- 
nent; antennae uniform testaceous through- 
out; about three fourths the length of hind 
femora in both sexes. Pronotum expanding 
posteriorly but little in male, noticeably so 
in female, front margin truncate, hind margin 
broadly rounded ; lateral carinae indistinct 
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in male, plainly evident in female; median 
carina distinct on metazona, obsolete or but 
faintly visible on prozona; disk a uniform 
dark brown in two specimens, the prozona 
blotched with fuscous in the remaining two; 
the lateral lobes with a piceous band on their 
upper two-thirds which extends to metazona, 
then setting in again on meso-pleurite con- 
tinues about half the length of the abdomen, 
gradually fading posteriorly; bordered below 
on cheek and prozona with pallid, or testa- 
ceous in female, (ivory white in life, as is 
also the meta-pleurite). Tegmina uniform 
dark wood brown, narrowly separated dor- 
sally, a very little shorter than pronotum, oval 
in outline, breadth i^ in length with apex 
subangulate; broader in female, breadth x:^ 
in length with apex rounded. Hind femora 
light testaceous on upper and outer faces, 
faintly and obliquely bifasciate with fuscous; 
yellowish on inner and lower faces with the 
fuscous bars plainer on the former, genicula- 
tion blackish. Hind tibiae pale red, the 
spines black, ten in outer series. Extremity 
of male abdomen entire, moderately recurved ; 
supra-anal plate triangular, a little longer 
than broad, the sides rather high, the median 
sulcus narrow, shallow, and terminating near 
the middle of the plate; the furcula consist 
of a pair of short, flattish triangular projec- 
tions of the inner corners of the divided 
lateral halves of the last dorsal segment and 



overlie the basal portion of the median sul- 
cus; cerci styliform, a little shorter than the 
supra-anal plate, tapering strongly on basal 
half, gradually on apical half to the rather 
blunt apex. 

Female, moderately robust, with colors 
duller than in the male. 

Average measurements: Length of body, 
male, 15 mm., female, 20 mm.; antennae, 
male, 7 mm., female, 8 mm. ; tegmina, male, 
4 mm., female, 5 mm.; hind femora, male, 
9.5 mm., female, 11 mm. Three males, one 
female. La Salle Island, Michigan, August 
17. 1897. 

Two or three males of islandicus 
were taken from shady pLaces about the 
borders of the clearing, in which huroni 
was found, but the remaining six or 
eight secured were found along the 
margins of a narrow pathway which 
led through the dense woods down the 
eastern slope of the island. They 
would leap from the pathway into the 
mosses and liverworts bordering its 
sides, and there remain quiet while the 
intruder passed by. None were found 
at a distance of more than ten feet from 
this pathway, though especial search 
was made for them. 



SOME NEW BYTHOSCOPINAE WITH NOTES ON OTHERS. 



BY C. F. BAKHR, ALA. POLYTECHNIC INST. AUBORN, ALA. 



Bythoscopus fagi Fh. 

This is as good a species as any, and 
occurs sparingly throughout the north- 
east. It is small, length about 4 mm., 
the females rufous throughout, paler 
below, the males with the elytra much 



darker. The last ventral segment is 
slightly shorter than preceding and 
very broadly bilobed. I have a num- 
ber of males and femajes from the 
vicinity of Washington, D. C, and 
have seen others from New York and 
Massachusetts. 
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Bythoscopus variabilis Fh. var. 
coloradensis n. var. 

I give this name to a form found in 
northern Colorado which cannot be 
separated structurally from variabilis^ 
though the color is quite distinctive. 
The head, pronotum, scutel, and clavus 
basally, are yellow. Vertex with two 
small black spots. The pronotum has 
the depressed area behind each eye 
rufous. The sides of front, sternum, 
legs, and abdomen, are rufous. The 
elytra are rufcscent with two hyaline 
spots on disc. 

Described from numerous specimens 
taken in the foothills west of Fort 
Collins, June 15th to August 4th and 
at Forrester's Ranch on the Upper 
Laramie River in August. In both 
localities pruni was common with it. 
This variety was recorded in the 
Prelim. List Hemip. Colo, as fenes- 
trains. I do not know that fenestra- 
tuSy the type of which I have studied, 
has ever been found in Colorado. 

The most important work yet to be 
done among our Jassoid insects, is the 
careful breeding of the various forms in 
large numbers. This is especially true 
among the Bythoscopids and Typhlo- 
cybids. In Bythosopus, Pediopsis, and 
Idiocerus, such work, properly done, 
will be fraught with the most important 
results. 

Bythosdopus truncatus n. sp. 

Female. Length 4.5 mm. Color clear 
rufous, venter darker laterally. Legs pale 



yellowish, fore femora rufous, middle and 
hind femora piceous. Elytra subhyaline, 
narrow costal and apical margins, and two 
irregularly transverse bands fuscous. Last 
ventral segment as long as preceding, trun- 
cate posteriorly. Face finely rugoso-punc- 
tate. Vertex, and pronotum anteriorly, 
coarsely irregularly punctured, the former 
with a faint median callosity. Pronotum 
posteriorly rather coarsely transversely 
rugose. 

Described from a single female, 
collected by myself at the Michigan 
Agricultural College in 1888. At that 
time Mr. Van Duzee called this soS- 
rius, but later settled that name on a 
very different form which I have since 
received from the northeast in num- 
bers. 

Agallia bigeloviae Baker. 

The type of this species represents 
a small pale form. Farther west it 
becomes larger and frequently darker, 
when superficially it more closely 
resembles sanguirtolenta. But the 
form of the last ventral segment of 
the female is distinctive. There are 
specimens in the Nat'l Museum from 
Death Valley and the Panamint Mts., 
collected by Mr. Koebele, and one 
from Los Angeles, collected by Mr. 
Coquillett. 

Agallia sanguinolenta Prov. var. 
inconspicua n. var. 

There are in the National Museum 
two specimens of a very small form, 
pale yellowish throughout except two 
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black spots on vertex, and with hyaline 
elytra, which have the external genitals 
almost identical with those of sanguin- 
nolenta. They were collected at Los 
Angeles by Mr. Coquillett. I have 
also specimens from Arizona collected 
by Dr. Kunze. It will require the 
study of large series from various local- 
ities to decide whether it be really a 
form oi sanguinolenta. 

Agallia californica n. sp. 

Length 3-3.25. Intermediate between uhleri 
and sanguinolenta^ the former of which it 
closely resembles in coloration. Aciciilation 
of pronotum finer than in ukleri, and punc- 
tuation on vertex medially finer, sometimes 
scarcely distinguishable. Hind margin of 
last ventral segment in female trisinuate, the 
median notch of varying size but always very 
small. The plates of the male are rectangu- 
lar, black at tips, and stand in nearly the 
same plane, the apical margins often nearly 
in one straight line; outer apical angles 
obtuse, inner acute and minutely more or 
less produced. The valve is short and very 
broadly evenly rounded. 

Described from several specimens in 
the Nat'l Museum, from Los Angeles 
(Coquillett), one from Nevada Co., 
Cal. (Koebele), and several from Teha- 
chapi, Cal. (Morse). The form of 
genitals readily separate this from a 
large series of safiguinolentus and 
uhleri from Colorado and various parts 
of the East. It has a shorter-winged 
form also found at Los Angeles, and 
collected by Mr. Koebele in Placer Co., 
Cal. 



Agallia lyrata n. sp. 

Male. Length 3.5. Very similar to cali- 
fornicus but larger, the color and sculpturing 
nearly the same as in that species. Valve 
very short, shorter than in californicus^ and 
broadly rounded. Plates very long, outer 
margins towards base strongly outwardly 
bent, beyond strongly narrowed and running 
parallel sided to the black rectangularly trun- 
cate tips; taken altogether, distinctly lyrate. 

This species has been collected by 
Mr. Koebele in Nevada Co., Cal. 
• Prof. Morse found it also at Wawona 
and Tehachapi, Cal. Apparently a 
very distinct species of the uhleri 
group. 

Agallia heydei n. sp. 

Form of ^. constricia but larger. Length, 
male 3-75, of female 4.25 mm. 

Female : Face a^ fourteenth longer than 
wide. Front narrower than in 4-nofatuSt 
strongly constricted below the antennae. 
Vertex about as long at the middle as at the 
eyes. Pronotum not quite twice wider than 
long, length more than four times that of the 
vertex. Last ventral segment suddenly con- 
stricted at middle, beyond this evenly bulg- 
ing, then rapidly narrowing to a shallowly 
notched apex; a semicircular depressed area 
on either side of apical half. 

Color nearly as in 4-notatHs, Brownish 
with lighter areas. Antennal cavities and 
spots including the ocelli, black. Vertex 
with two large black spots midway between 
median line and eyes. Pronotum with two 
large black spots on posterior half. Elytra 
with light veins on a brownish field. Ster- 
num and basal portion of venter blackish. 

Male : Plates with sides evenlv incurved to 
middle; then enlarged towards the evenly 
rounded, very obtuse tips. 

Described from many specimens col- 
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lected in the State of Vera Cruz, 
Mexico, by Rev. H. Th. Heyde. This 
is one of many interesting things which 
Mr. Heyde has turned up in Mexico, 
and I take pleasure in dedicating it to 
him. It is nearest constrict a and 4- 
notata^ but differs from either in the 
structure of face and genitals. 

Agallia mexicana n. sp. 

More slender than constricta which it 
resembles. Length, female 3.5, male 3.25 
mm. 

Face about a twentieth longer than wide. 
Front proportioned as in keydei^ strongly 
constricted below the antennae. Vertex as 
long at middle as at eyes. Pronotal width 
once and nine tenths the length, the length 
three and a half times that of the vertex. 
Elytra proportionally narrower than in 
constricta. Last ventral segment with hind 
margin slightly concave, its disc entirely 
lacking the characteristic depressed areas 
of constricta. 

Color as in the paler form of constricta^ 
except that the spots on vertex and pronotum 
are much larger, and the elytra are clearer 
gray. 

Male : Valves narrowing to a slender but 
obtuse tip, the sides at about half their 
length more or less distinctly very obtusely 
angulated. 

Described from many specimens col- 
lected in the State of Vera Cruz, Mex- 
ico by Rev. H. Th. Heyde. This 
belongs to the 4-notata group, which 
includes ^-notata^ constricta and hey- 
dei. Of this it is nearest constricta^ 
but differs as described above. 

Agallia anomala n. sp. 

Form of novella but smaller. Length of 
female, 3.5 mm. Face a twelfth longer than 



wide. Front long and narrow, sides evenly 
curved. Vertex shorter at middle than at 
eyes, margin back of eyes broad, as in novella. 
Pronotal width once and three fourths the' 
length, the length about five times that of 
the vertex. Last ventral segment broadly 
shallowly notched, the two lobes tlius 
formed, evenly rounded. 

Color pale greenish gray, sternum, legs, 
and venter pale yellowish. Face rufous, 
lighter towards margins; clypeus and lower 
part of front, antennae cavities, two diago* 
nal streaks between the ocelli and front, and 
a spot extending inward from eyes and 
including ocellus, deep black. Vertex pale 
yellowish with two small dots between the 
median line and the eyes, and a large black 
spot at inner angle of eye. Pronotum very 
finely but distinctly shagreened, with three 
brown points, one at apex and two on disc. 
Elytra with dark fuscous clouding in outer 
claval cell, two anteapical cells and third 
apical cell. 

State of Vera Cruz, Mexico (Rev. 
H. Th. Heyde). This peculiar form is 
an interesting addition to the novella 
group. 

Agallia producta n. sp. 

Resembling anomala. Length of male 
and female, 3.5 mm. 

Female : Face a twelfth longer then wide. 
Front broad, sides evenly curved from 
antennae to clypeus. Vertex of nearly the 
same form as in anomala and novella. 
Pronotal width about once and two thirds 
the length, the length five and a half times 
that of the vertex. Hind margin of 4a8t 
ventral segment medially strongly produced 
to an obtuse point, lateral angles broadly 
rounded. 

Differing in color from anomala as fol- 
lows: Face pale yellowish, minute dots 
adjoining the ocelli inwardly, antennae 
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cavities and spots on propleurae black. 
Medium spots on vertex much larger. Basal 
angles of scutel and two dots in front of the 
transverse line, black. Eljtra without fus- 
cous areas. 

Male : Plates long, about two and a half 
times as long as total breadth at base, sides 
concave on basal two thirds, thence from the 
obtuse angle thus formed strongly narrowed 
to the tips. Differs in color from the female 
as follows : Head and scutel other than 



markings bright yellow. Spots at ocelli 
larger and including ocelli. Vertex with a 
large median black spot at base. Pronotnm 
with two points at apex and a median line, 
blackish. Veins of elytra somewhat darker 
towards base. 

State of Vera Cruz, Mexico (Rev, 
H. Th. Heyde). This species belongs 
to the novella group but is very distinct 
from either novella or anomala. 



THREE NEW COCCIDAE OF THE SUBFAMILY DIASPINAE. 



BY T. D. A. COCKERELL, MESILLA, NEW MEXICO. 



/^ Asfidiotus (^Diaspidiotus) coniferarum, n. 
tp. — 9 scale I 1-3 mm. diam., circular or 
nearly so, rather convex (about as in rapax)^ 
white, with the red-brown exuviae to one 
tide of the middle. First skin usually ex- 
posed. A white ventral film. 

9 yellowish-brown, of ordinary form; no 
circumgenital grouped glands; median lobes 
close together, large, broad and low, rather 
like those of spurcatus ; second lobe low and 
broad, subobsolete but marked by the tride 
depression between it and the first lobe, it 
resembles the same lobe in hetulae^ but is 
longer; third lobe a rounded prominence, 
hardly a lobe, as in hetula€\ three spine-like 
plates (gland-hairs) in the first interlobular 
interval; three, larger, behind the second 
lobe; these branch more or less, the last 
especially having two long lateral branches; 
a long and strong spine just beyond the third 
lobe, and another similar spine on the mar- 
gin a good distance beyond. The two pairs 
of interlobular incisions are very well-formed 
and are like those of betulae. Anal orifice 
large, and only a short distance from the 
hind end. Lateral portions of caudal plate 
with numerous filiform (spermatozoon-like) 
glands. 



The embryonic larvae, in the body of the 
J , are remarkably large, and have the legs 
and antennae well formed. ^^ 

Hab. — Organ Mts., New Mexico. De- 
tected by Mr. H. Casad on a small pine tree 
(doubtless Pinus ponderosa v. scopulorumy 
which was brought to Mesilla and used as a 
Christmas tree. The scales occur plentifully 
on the upper part of the trunk. A. conifer- 
arum is more like certain European species 
than any found in America; it probably 
occurs far to the north, and belongs to the 
boreal or subboreal fauna, reaching its most 
southern limit, like some other species, in 
New Mexico. It is infested by a fungus. 

Pseudoparlaioria noackiy n . sp. — J scale 
I 2-3 mm. diam.,flat, or very slightly conrex, 
circular or nearly so; stained with light cof- 
fee-brown, except the margins, which remain 
white, sometimes the whole scale being whit- 
ish ; exuviae central to sublateral, rather 
large, exposed, first skin near margin of 
second, both skins orange-brown, varying 
to very pale greenish yellow, the first skin 
sometimes greenish with a yellow spot at 
each end. A white ventral film. $ scale 
smaller, broad-oval, flat, semitransparent 
white ; larval skin large, slightly greenish, 
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tipped with yellow, some distance within the 
margin of the scale. 

9. Brown, of the general type of the 
genus. Five groups of circumgenital glands; 
caudolaterals of 16 to 18, cephalolaterals 
about 20, median seven. Plates and lobes 
much as in P, parlaiorioides\ the two pro- 
jections between the median lobes are longer 
than the lobes, and subparallel; the median 
lobes are rounded at the ends, and their 
sloping sides if produced to a point would 
form about a right angle, the subbasal 
notches of parlaiorioides are wanting; the 
other lobes etc., correspond closely with 
those of parlatorioides. The sides of the 
segments before the hindmost portion are 
curiously produced, the outlines of the pro- 
duced portions rather resembling that of a 
human nose. 

Hab, — On leaves of a forest tree, Campi- 
nas, Brazil, Jan., 1898. Collected by Dr. 
Fritz Noack, phytopathologist of the Insti- 
tuto Agronomico do Estado de S. Paulo. It 
is a distinct species, easily recognized by 
the scale. The exuviae are sometimes quite 
green, and the scale may be snow white 
except in the centre. The scales mostly 
occur along the midrib on the under side of 
the leaf. 

Mytilaspis perlonga^ n. sp. — ? scale 
long and narrow, 3 1-2 mm. long, hardly i 
mm. wide, convex, straight, very pale 
ochreous, exuviae shining apricot color, 
with a rather coppery tint, first skin ex- 
posed, second covered. $ scale similar but 
much smaller. 

9. Orange brown; median lobes fairly 
large but not much produced, their outline 
about that of a half-circle, the interval be- 
tween them about as wide as the diameter of 
one; second lobes very broad and low; third 
a little more elevated than the second, and 
divided into two or three lobules; fourth 
replaced by some irregular serration of the 
margin. The true spines are rather small, 
and quite ordinary ; but the spine-like gland- 
hairs are extremely large, quite stout, ex- 



tending far beyond the lobes, and more or 
less beset with spinules at the end. There 
is one of these gland-hairs at the inner bate 
of each median lobe, one (only one) in the 
first interlobular interval, one also in the 
second, and one in the third interlobular in- 
tervals, and one some distance beyond upon 
the margin. Anal orifice level with the 
hinder portion of the caudolateral group 
of glands. Five groups of circumgenital 
glands, median of 7, caphalolateralt 14, cau- 
dolaterals 14 or less. Rows of numerous 
transversely elongate dorsal glands. An- 
tennae represented by rounded tubercles, 
emitting numerous bristles. The females 
contain embryos with well-formed legs and 
antennae. 

Hab. — Campinas, Brazil, very numerous 
on the bark of small twigs of Baccharis, Jan., 
1898. (Dr. F. Noack.) Nearly all of the 
specimens are infested by a chalcidid para- 
site. M. perlonga is a distinct species, easi- 
est distingushed by the very large gland* 
hairs, of which there is but one in the first 
interlobular interval. There area few Z^cam^ 
turn bacckaridis on the same twigs. 

PROCEEDINGS OF THE CLUB. 

II March, 1898. The 200th meeting of the 
club was held at 156 Brattle St., Mr. J. W. 
Folsom in the chair. 

Mr. A. P. Morse of Wellesley, Mass., was 
elected president for 1898. 

Mr. W. F. Fiske of Durham, N. H., was 
elected a member. 

Mr. A. G. Mayer said that during a stay in 
the Figi Islands from November 6 to Janu- 
ary 13, he devoted some time to collecting 
insects. Among Lepidoptera one finds sev- 
eral species of Euploeans that seem to be 
identical with Australian forms. There is 
one Papilio that is evidently a Qiieensland 
species, and also a Terias that is extremely 
common. It is probable that all of these 
butterflies existed upon the islands before 
the advent of white men. 
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The distribution of Anosia fleniffus is 
peculiar. It is very common' at Suva, 
Levuka, Loma loma, and Kadavu Isd, and 
in fact, seems to exist upon those islands 
where white men live. On many of the 
islands inhabited exclusively by natives it 
apparently does not exist. It is probable 
that this insect has been introduced into the 
group within recent years and has not yet 
reached many of the remote islands. A 
species of Asclepias was found upon some of 
the islands where this butterfly is common. 
It is probable that it has been carried by 
commerce from island to island, and as there 
is but little commerce with islands inhabited 
exclusively by natives the butterfly has not 
reached then). Among moths, a species of 
Utetheisa allied to our U. bella was common 
upon the sandy atob, although it does not 
exist upon the high rocky islands. A Macro- 
sila and a hummingbird sphinx were also 
common. 

Beetles were well represented by a number 
of weevils, Buprestids and Carabidae. There 
were also a few Staphylinidae, Elateridae and 
Cerambycidae. A species of Cicindela was 
very common along the roads near Suva. 

Hemipterous insects are remarkably com- 
mon and are represented by many species of 
Corisiae. There are also several species of 
Cicadellina, and a Cicada. A species of 
Hylobates is common upon the calm waters 
of bays and estuaries. 

Orthoptera were common but seemed to 
be represented by but a few species. Grass- 
hoppers of several species were found upon 
all of the islands. Walkingstick insects 
(Phasmida) were represented by several 
species, one of which was about twelve inches 
long. Others possessed wings and were 
smaller. The leaf insect Phyllium lohiventre 
is common upon the leaves of the guava but 
it resembles the leaves so closely that it is 



extremely difficult to find. These insects are 
usually green in color and the broad flat fore 
wings are veined and colored so as to resemble 
almost exactly the leaves over which the insect 
crawls. Some individuals instead of being 
green are brown, like a withered leaf, and 
others are bright yellow, or yellow streaked 
with brown. Their individual variability is 
most remarkable. These insects are said to 
be nocturnal in their habits and certainly the 
best time in which to collect them is very 
early in the morning, just before sunrise. 

Neuroptera were rare. 

The insect fauna of the group is undergoing 
a change owing to the introduction of many 
exotic species, some of which thrive very 
well. This is especially noticeable at Suva 
where many moths and beetles etc. are found 
that are not seen upon other islands of the 
group. 

Mr. S. H. Scudder exhibited specimens 
of Acridium septemfasciafum Serv. from 
Pietersburg, South African Republic, which 
had been sent him for determination by 
Mr. W. D. Hunter of the University of 
Nebraska. They were said to be very destruc- 
tive, flying some 200 yards above the ground, 
are very wild and cannot be ** driven ** like a 
smaller scourge appearing in former years ; 
they first appeared in that region about seven 
years ago. He also announced the capture 
by Mr. F. H. Sprague of numerous fresh 
specimen o( yunonia coenia at Sharon, Mass., 
on July 25 and of Atrytone logau at Braintree, 
Mass., on July 17, 1897. 

Mr. J. G. Needham said that he had noticed 
that the increase in the strength of the neu- 
ration of the wings of Odonata was accom- 
panied by an increase in depth of color and 
asked if any explanation could be given. 
In illustration he showed photographs of 
several species. 
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A STUDY OF THE CATERPILLARS OF NORTH AMJERICAN 

SWALLOWTAIL BUTTERFLIES.* — L 



BY SAMUBL H. SCUDDER, CAMBRIDGE, MASS. 



Interesting as are the transforma- 
tions of a butterfly in the three earlier 
' periods of its life, marked off* by such 
strict lines from one another, the 
changes which the same insect under- 
goes in shape, in color and in clothing 
in the different stages of caterpillar life 
alone, are scarcely less surprising. 
This is true to so marked an extent in 
the caterpillars of our swallowtails 
that if in their earliest stages they were 
only large enough to have all their 
peculiarities readily seen by the naked 
eye, more attention would long ago 
have been given them. It is also im- 
portant on other grounds. Weismann 
has mentioned the desirability of study- 
ing the early stages of these caterpillars 
in particular, to acquire a knowledge 
of their phylogeny, and they have 
formed the subject of an extended but 
still incomplete paper by Gruber,t 
somewhat barren in results from its 
incompleteness, and in some particu- 
lars from its inaccuracy. The more 



* Reproduced with alight changes from the author's 
Butterflies of the Eastern United States and Canada, pp. 

X234-I34X* 

t Jen. zeitschr. naturw , xvii ; Papilio, iv. 



complete material now at hand, studied 
almost entirely from fresh objects, the 
extraordinary variety among our New 
England forms, and the curious fact 
that these cover almost the entire range 
of variation known among the caterpil- 
lars of Papilionini the world over lend 
special interest to such an enquiry. 

I propose in the flrst place to g^ve 
for each of the six species of our fauna, 
each representing a distinct genus, as 
succinct an account as possible of the 
several important changes ; next, to 
summarize from this the leading lines 
along which the changes have occurred ; 
and finally to draw from the facts such 
conclusions as seem admissible. 

The caterpillar of Laerttas philenor 
(Fig. I.) at birth is uniformly cylindri- 
cal, of a uniform dark brown, covered 
with several rows of conical warts of 
nearly uniform size, most of them bear- 
ing a single bristle, a few, on the 
thoracic segments and just above the 
abdominal legs, more than one. In its 
second stage the shape and coloring are 
the same as before, but the clothing of 
the body is greatly changed, for all the 
warts bearing single bristles have dis" 
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appeared, together with their bristles, 
and so have the bristles of the other 
warts, but in these latter instances the 
warts remain, and have become short, 
fleshy, often brightly colored filaments ; 
while to take the place of the simpler 
warts a new and independent series of 
fleshy filaments has arisen between 
the two series which disappeared. 
The remaining stages are much the 
same as this, only the filaments at the 
extremities of the body grow longer 
and longer with each stage, more and 
more highly colored ; a suprastigmatal 
series of coral red spots is introduced in 
the fourth stage on some of the abdomi- 
nal segments ; and finally, in the last two 
stages, the thoracic segments taper for- 
wards markedly. 

The new-born Iphiclides ajax (Fig. 
2) is cylindrical, but a little larger in 
front than behind, of a nearly uniform 
dark leaden color, darker, however, on 
the front half than behind, covered with 
rounded warts arranged in several rows, 
a few at the extremities slightly larger 
than the others, most of them support- 
ing a number of bristles, generally 
widely forked at the tip. In the sec- 
ond stage every trace of tubercles and 
bristles, forked or simple, has gone, 
excepting a few slight, spineless warts 
at the extremities, and in their place 
fine, excessively short hairs are scat- 
tered over the body ; this has become 
tumid on the thoracic segments, and is 
transversely striped with uniform black 
and white or yellowish bands, of which 
there are many to a segment. In the 
third stage the hairs are even less ob- 



servable, and the stripes have become 
finer and tremulous, while the incisure 
between the last thoracic and first ab- 
dominal segment is marked by a broad, 
black, velvety stripe, edged in front 
with white and behind with yellow. 
The fourth stage shows no special 
change. In the fifth the broad, velvety 
stripe becomes more, conspicuous, be- 
cause the ordinary stripes become more 
or less obsolete ; and when full grown 
the latter often or generally persist only 
as transverse series of black dots on a 
nearly uniform green body, though the 
yellow stripes remain, at least on the 
sides. 

In Jasoniades glaucus (Fig. 3) the 
infant caterpillar is cylindrical, slightly 
tumid anteriorly, of a dark brown or 
sometimes even velvety black color, a 
little paler beneath, the extremities light- 
er, and an oblique stripe in the middle 
above on each side, forming a sort of 
saddle-shaped whitish mark; the body 
is covered with several series of wart 
like tubercles, larger at the extremities 
than in the middle of the body, beset 
with bristles. In the second stage 
tubercles and bristles are gone, except- 
ing at the extremities of the body, where 
they are relatively much reduced ; the 
color and markings remain much as 
before, but are perhaps more diversi- 
fied, and have added to them on the 
sides of many of the segments next the 
tubercles a minute bluish spot, that of 
the third thoracic segment (now more 
distinctly tumid) with a velvety black 
streak below it. In the third stage all 
the markings are still more distinct and 



May 1898.] 



PSYCHE, 



209 



diversifieil, and the tubercles have 
ahnost etitirely disappeareit and been 
replaced by smooth, shining lenticles^ 
while on the sides of the third thoracic 
segment the black spot and black streak 
have developed to a black anhulus with 
a blue center. In the fourth stage the 
general color becomes at first a dark 
brownish olivaceous, with the same 
striking contrasts as before, but during 
the course of this stage this is replaced 
by a grayish green, and the saddle, 
which has been becoming yellow, fades 
and diminishes until a mere ghost re- 
mains; the first abdominal segment is 
edged behind with yellow, the lenticles 
have turned to colored spots, and on 
the third thoracic segment is seen at 
first a pair of roseate spots faintly 
edged with black, and a black line 
between them, afterwards becoming a 
single yellow spot, including below a 
luteous lenticle, above a velvety black 
streak, and in the middle a black- 
rimmed, turquoise spot. In the final 
stage the caterpillar becomes pure 
green above, pale bluish green below, 
and the only markings are a bright, 
transverse stripe of black and yellow at 
the hind edge of the first abdominal 
segment, a few rows of minute dark 
turquoise spots, and on the sides of the 
third thoracic segment a still further 
development of the markings, the whole 
now forming a rounded, quadrangu- 
lar, greenish yellow spot, rimmed del- 
icately with black, crossed above by a 
black bar, and enclosing below a black 
annulus with a turquoise centre. 

In Euphoeades troilus (Fig. 4) we 



start in practically the same way as in 
Jasoniades, only the saddle is less ob- 
liqule. In the second stage the cater- 
pillar is plumbeous, with the lateral 
Baps t>f the pale saddle mote distinct 
than the seat, the body paler below 
than above, and there is added a cuiir- 
ing white streak below the middle of 
the sides df the thoracic segments, 
seeming to define better the tumid front 
portion of the body; bluish dots appear 
along the dorsal part of the segments, 
and on the third thoracic segment one 
at the side is velvety black, edged above 
and below with yellow ; the tubercles 
are only distinct at the extremities of 
the body. The third stage hardly dif- 
fers from the second, but the spot on 
the third thoracic segment is now larger 
and wholly rimmed with yellow. The 
fourth stage also closely resembles the 
preceding, but the tubercles are re- 
placed by lenticles, one on the third 
thoracic segment black and glistening, 
and included in the black spot. The 
last stage is wholly different, the gen- 
eral color being a pure green, on which 
only the minor spots remain as links to 
the past, and reinforced by others which 
replace the lenticles ; the spot of the 
third thoracic segment has altered ; it 
is now a finely black-rimmed, large, 
orange and yellow spot, including a 
quadrate black nucleus below the mid- 
dle, nearly half as large as the whole 
spot, and including within it posteriorly 
a shining black, blue-edged lenticle; 
a thin black line runs between this 
nucleus and the outer black rim in 
front ; but an additional spot appears 
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on each side above on the first abdom- 
inal segment, a large, finely black- 
rimmed, rounded, orange spot seated at 
the posterior incisure on a fine black 
line which enlarges where the spot 
touches it ; the two series of small 
abdominal spots have become distinctly 
turquoise. 

In Heraclides cresphontes (Fig. 5) 
the young larva is provided with ex- 
ceptionally large tubercles, which are 
largest at the two extremities, and 
especially on the first thoracic segment, 
and these are all thickly beset with 
bristles ; the body is largest in front but 
scarcely tumid ; the colors are very dark 
brown, more or less mottled, with a 
distinct white saddle and lighter ex- 
tremities. Excepting that the front 
portion of the body is a little tumid, 
and that the tubercles become relatively 
less important, there is no change in 
the next two stages. In the fourth 
stage the front part of the body be- 
comes distinctly tumid and at the same 
time develops an irregular, white, curv- 
ing lateral band, setting ofi'the tumidity 
to better advantaj^e ; the colors and 
patterns are otherwise the same as 
before, but the tubercles have become 
lenticles, and around them have clus- 
tered rings of brighter color, by which 
the body is much mottled. No further 
change is made in the Hnal stage except- 
ing that the colors are more varied, the 
whites have become more of a cream 
color, and the mottling is more notice- 
able, partly from the larger size ; in 



general the disposition of the mark- 
ings is much as in the newly bom 
caterpillar. 

In Paptlio astyanax (Fig. 6), finally, 
we have at birth a jet black caterpillar 
with a white saddle across the middle, 
and occasionally a white fleck or two 
in front of it; the body is cylindrical 
or nearly so, but the thorax shows a 
slight tumidity ; it is tuberculate, with 
conical tubercles, beset with bristles; 
there is little inequality in the length of 
the tubercles, but those on the side of 
. the body are dull orange. In the sec- 
ond and third stages we have a repeti- 
tion of the same features in color, form 
and tubercles ; the orange, however, 
becomes a little more vivid. In the 
fourth stage, too, the dark tubercles 
still remain but are relatively less im- 
portant, and have at their anterior base 
a yellow or orange spot ; while in the 
place of the orange tubercles are 
orange lenticles, and these and the 
other orange spots break what would 
otherwise be a broad, black, transverse 
band in the middle of each segment; 
for now the body has become green 
and is transversely striped with black 
in the middle and (more narrowly) at 
the front edge of each segment, and no 
sign whatever of the saddle remains ; 
the form at the same time becomes 
more completely cylindrical, but the 
body tapers in front. In the last stage 
this general style of ornamentation and 
of form is kept, but the tubercles and 
lenticles altogether disappear. 



Date of issie of last Xlmber of 
Psyche. — The last, April, number of Psvche 



was mailed on the morning of the last day of 
the preceding month, as is our custom. 
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DIPTERA FROM THE MESILLA VALLEY OF THE RIO GRANDE 

IN NEW MEXICO. — IL 



BY C. H. TYLER TOWNSEND, LAS CRUCES, N. MEXICO. 



The present section of this paper is to 
record what appears to be the growing 
occurrence in the Mesilla Valley, in 
southern New Mexico, of species belong- 
ing to the tachinid subfamilies Phasiidae, 
Gymnosomatidae, and Ocypteridae. As 
pointed out in section I, Gymnosoma 
was not known in New Mexico previous 
to 1894, the only representatives of the 
above groups known before then being 
several hyalomyiid forms (belonging in 
the Phasiidae). Since 1894, Gymno- 
soma has turned up more commonly; 
and in 1897 both Ocyptera and, what is 
more remarkable, Trichopoda have been 
discovered for the first time in New 
Mexico. These occurrences are very 
interesting from a biogeographical point 
of view, -and indicate the probable future 
occurrence and discovery in the Mesilla 
Valley not only of Cistogaster (which is 
allied to Gymnosoma) , but also of Xan- 
thomelanodes, a member of the Phanii- 
dae, which is the remaining one of the 
four small primordial groups of Tachini- 
dae. The flies of these groups are, as a 
rule (excepting the hyalomyiid flies), 
inhabitants of low moist regions in tem- 
perate and tropical latitudes. Their 
occurrence in the Mesilla Valley points 
to a spread of these forms from lower 
moister regions up the valley of the Rio 
Grande into New Mexico. 



PHASIIDAE. 

13. Trichopoda histrio var. indivisa 
Towns. One male, Sept. 3, and two 
females, August 25 and Sept. 2, on 
flowers of Solidago canadensis^ on the 
acequia banks within the town of Las 
Cruces, all collected by myself in 1897. 
These are the first and only specimens 
of Trichopoda known from within the 
boundaries of New Mexico, and their 
discovery calls for an amendment of my 
statement on page 279 of the Annals 
and Magazine of Natural History (Lon- 
don), series 6, vol. xx, Sept. 1897. 

The female differs from the male, 
aside from the claw and frontal char- 
acters, in the second segment being 
without golden pollen, while the third is 
golden pollinose except the wide anterior 
and posterior margins. The male has 
the third to sixth segments wholly golden 
pollinose ; while the second segment is 
yellowish except narrow anterior and 
posterior margins, but not distinctly 
pollinose. The coloring of the wings is 
quite the same in both sexes. The male 
front at vertex is hardly twice as wide as 
the distance between the two posterior 
ocelli ; while that of female is twice or 
two and one-half times as wide as this 
distance. The third and fourth seg- 
ments of male, and fourth segment of 
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female, are narrowly brown on hind 
margin, showing the incisures. 

It will be seen, by comparing descrip- 
tions, that the present specimens have 
(at least in the male) more golden 
pollen on abdomen than the San Rafael 
(Vera Cruz) specimen, thus indicating a 
tendency toward still another variety. 

GYMNOSOMATIDAE. 

(9) Gytnnosoma fuliginosa Desv. One 
male, August 31 ; and three females, 
August 30 and Sept, 3 ; all on flowers 
of Solidago canadensis on acequia banks 
within the town of Las Cruces, taken by 
the writer in 1897. The number of 
specimens previously taken in New 
Mexico is seven. 

OCYPTERIDAE. 

(10) Ocyptera euchenor Walk. One 
male, August 31 ; and one female, Sept. 
2 ; both on flowers of Solidago canadensis 
on acequia banks within the town of 
Las Cruces, taken by the writer in 
1897. Length, 10 to \o\ mm. These 
are additional to the specimen taken by 



Cockerell, August 5, 1897, on flowers of 
Bigehvia wrightH in the Mesilla Valley, 
and already recorded (Psyche, Dec, 
1897, pp. 149-150). 

Mr. D. W. Coquillett, in his '* Revision 
of Tachinidae," calls this species O, 
carolinae Desv. I have no copy of 
Desvoidy's Myodaires at hand to verify 
this reference. 

14. Ocyptera euchenor var. dosiades 
Walk. One female, August 25, on 
flowers of Clematis ligusticifolia^ on ace- 
quia banks within the town of Las 
Cruces, taken by the writer in 1897. 
Length, 7 mm. 

This is not the dosiades of Mr. D. W. 
Coquillett, in his " Revision of Tachini- 
dae," as it has the two pairs of marginal 
macrochaetae, as well as the smaller 
apical pair. It is the form which I 
have heretofore always referred to dos- 
iades Walk. When Mr. Coquillett ad- 
duces some evidence to show that 
Walker's types of dosiades possessed no 
apical pair of bristles, and but oile niar- 
ginal pair, I will, revise the present 
determination. 



DESCRIPTION OF AN UNUSUAL SAW-FLY LARVA BELONGING 

TO THE XYELINAE. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



As far as I can ascertain there is no 
description extant of any larva of the 
subfamily Xyelinae of the Tenthredini- 
dae. Cameron says in his monograph 
that the larvae are without feet, and 



Dalla Torre in his catalogue gives a 
note stating \\i2X Xyela jtilii lives on 
Betula alba^ but without reference to 
any description. 

In the vicinity of New York there has 
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been known to collectors for some time 
a curious larva resembling the excre- 
ment of birds. It is found on the young 
tender leaves of the hickory and butter- 
nut in May and disappears by the end 
of that month, not to reappear till the 
following season. The larva is solitary, 
though when abundant, several may 
occur on one leaf. It is nearly footless, 
the short feet being only feebly func- 
tional and the larva wriggles around 
very like a Lyda when out of its web. 
It rests by curling around a portion 
of leaf or stem in a single spiral and 
only spins a few inconspicuous threads 
of silk. It lives freely exposed, pro- 
tected, doubtless from birds by its resem- 
blance to a noxious object. It is very 
unusual for saw fly larvae to be highly 
specialized enough to mimic particular 
objects ; but in this case the resemblance 
is remarkably exact, as New York col- 
lectors will testify. 

Mr. W. H. Ashmead, in a paper en- 
titled '* a synopsis of North American 
Xyelidae,'' read before the Washington 
Entomological society in Dec, 1897, 
described two new genera and gave a 
generic table of this group. He has 
kindly furnished me with an advance 
copy of this table which is given below. 

Pleuroneura aviingrata n. sp. 9 Shining 
blue-black, submetallic. Labrum emarginate» 
with a terminal white line and pair of large 
round white spots ; palpi partly whitish. 
Joint and extreme base of posterior femora 
and last four joints of posterior tarsi white. 
Abdomen and legs shining, head and thorax 
dull. Nervures black, wings nearly hyaline, 



a trace of smoky bordering the veins of fore 
wings. Hind tibiae hairy and with six long 
spurs. Length 13 mm. ; expanse of wings 
29 mm. 

Larva. Last four stages observed. 

Stage^ width of head 0.8 mm. Head shin- 
ing brown. Body shining brown dorsally, 
milk white subventrallv, setiferous tuber- 
cles black, not very large, two transverse 
rows per segment in dorsal aspect, three in 
lateral view. The segments are 4-annulate, 
a row of four or five tubercles on each side 
of second (spiracular) and third annulets, a 
half row of three tubercles on the lateral 
portion of the fourth annulet; subventral 
folds with scarcely distinguishable rudimen- 
tary tubercles. Legs colorless; a narrow ob- 
scure white dorsal line. Feet all unusually 
small; thoracic ones black ringed; abdominal 
ones on joints 6-12 and 13 ; above' the anus 
a pair of low conic setiferous warts. The 
tubercles usually have two setae eadh. 

The larva wriggles over the leaf when it 
wishes to move, using the feet poorly. 

Next stage. Head 1.5 mm. wide, shining 
brown, eye and jaws black. The white color 
formerly confined to the subventral region is 
now present also as dorsal patches between 
joints 4-5, 5-6, 11-12, and top of joint 13 pos- 
teriorly. Tubercles brown except the two 
lower of the anterior row which are still 
black. Otherwise as before. 

Stage before last. Width of head 2.1 mm. 
Much the same but the brown and white still 
more mottled; a broken white dorsal line; 
nearly all the dorsum of joint 5 white. 

Last Stage. Head rounded, dark brown, 
shining,9hading paler in the sutures of mouth 
parts; width 2.5 mm. Antennae brown, pale 
ringed, palpi black. Thoracic feet black at 
base; then pale with testaceous rings. Seg- 
ment indistinctly 4-annulate, the tubercles 
watery, concolorous and obscure, nearly ob- 
solete and difficult to distinguish. Dorsum 
shinning olivaceous brown ; a broken narrow 
white dorsal line; a white patch on joints 3, 
4, on 6 centrally to 11 centrally, patches on 12, 
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13 and anal plates, milk white from spiracles 
to feet, extending higher oh joints 4-6 and 
11-12, mottled. End of joint 13 swollen 
above, light brown; joint 3 a little enlarged 
dorsally. In the natural position of rest, 
curled spirally around a leaf petiole, the two 
largest white patches adjoin each other. 

Enters the earth without ultimate stage. 

Single brooded, feeding only on immature 
leaves. 

Staten Island, N. Y., June i; Heliport, 
Long Island ; Bedford Park, N. Y., May 25 ; 
Fort Lee and Plainfield, N. J., May 16 (the 
youngest one). 

Table of genera of Xyelidae. 
(By W. H. Ashmead.) 

1. Front wings with the intercostal vein 
uniting with the subcostal ; hind wings with 
one complete submarginal and one discoidal 

cell 3 

Front wings with the intercostal vein sepa- 
rated, distinct from the subcostal ; hind 
wings with two complete submarginal cells 
and one discoidal cell 2 

2. Antennae 9-jointed, the six terminal 
joints very short, together not longer than 
the scape and less than half the length of the 
third joint; clypeus with a median emargina- 
tion; claws with an erect tooth before the 
tip . . . . Macroxyela Kirby. 

Antennae lo-jointed, the seven terminal 



joints very short, together not longer than 
the scape or less than one fourth the length 
of the third joint ; clypeus triangularly pro- 
duced in the middle ; claws bifid ; all tibiae 
very spinous, hind tibiae with 4 long spurs 
beneath between middle and apex 

Megaxyela Ashm. 
(type X. major Cress.) 
Antennae 12-jointed, the nine terminal joints 
much shortened, together much shorter 
than the third joint; both transverse radial 
nervures originating from the second cubital 
cell; clypeus and tibiae as in Megaxyela \ 
claws with a large erect tooth before middle 

Pleuroneura Konow. 

3. Antennae 12-jointed, the nine terminal 
joints slender, lengthened, together as long 
or longer than the third joint ; claws long, 
slender, with a very minute, nearly obsolete 
tooth beneath a little beyond the middle 4 

4. Front wings with both transverse radial 
nervures originating from the second cubital 
cell, rarely with the second transverse radial 
interstitial; clypeus with a median ridge 
which is slightly extended beyond the an- 
terior margin, but scarcely triangularly pro- 
duced .... Manoxyela Ashm. 

(Type M, californica Ashm.) 
Front wings with the first transverse radial 
nervure originating from the second cubital 
cell, the second originating from the third 
cubital; clypeus triangularly produced an- 
teriorly .... Xyela Dalraan. 



RUDOLF LEUCKART. 



So many and such valuable contributions 
to our knowledge of the morphology and 
physiology of insects have come from the 
laboratories of the late Professor R. Leuckart 
of the University of Leipzig, that a few 
words of appreciation of this master zoolo- 
gist's labors and of regret for his loss can 
not be amiss in the pages of Psyche. Dr. 
Leuckart, who died in February in his seventy 



sixth year, was a zoologist of extraordinary 
rang6 of study, touching in his work the 
anatomy and life-history of the most widely 
separated groups of animals, working indeed 
through the whole animal realm from 
Amoeba to Man. His largest contributions 
are those to the knowledge of the parasitic 
worms, but his enlightening studies of the 
micropyle and fertilization of insect eggs 
(1855), the reproduction and development 
of the Pupipara (1858), the alternation of 
generations, and parthenogenesis among 



May 1898.] 



PSYCHE. 



216 



insects (1858 and later) and his exhaustive 
studies of the anatomy and life-history of 
the honey-bee (together with other contribu- 
tions) have made his name a familiar one 
to entomologists. In passing, it is to be re- 
gretted that entomologists as a rule have far 
too little acquaintance with '* general zoolo- 
gists" and their work, although it is a fact, 
and one which we must admit with humilia- 
tion, that most of our knowledge of insect 
morphology and physiology has come from 
these general zoologists, men who are not 
professed students of insects, i. e. entomolo- 
gists. 

As a teacher Leuckart has been for years 
the best known and most besought zoolo- 
gist of the world. If the names of the living 
well-known zoologists of Europe (excluding 
England and France) are called, surprisingly 



many of them are in the list of Leuckart's 
students. Claus, Weismann, Bfitschli, Hats- 
hek, Chun (who succeeds to Leuckart^s chair) 
Korsehelt, Krapelin and others nearly as 
well known have worked in Leuckart's labora- 
tories. In America, Whitman, Mark, Baur, 
Herrick, Stiles, Patten, Pratt, Wood, Parker, 
Child and others are one-time students of 
Leuckart; and of the investigations made by 
these and the scores of other students in 
Leuckart's laboratories, a majority has had 
for subject the morphology of insects. 

Of Leuckart's relation to his students it is 
only necessary, and is no exaggeration, to 
say that he was beloved by all of his students, 
and that the memory of him is a lasting 
inspiration to each of them. 

Vernon L, Kellogg; 
Leifxig^ March^ i8g8. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi + 206 pp. 
i2mo. $1.25. 

An introduction, for the joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
puipose to treat them as if they were so many 
mere postage-stamps to be classifled and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Holt & Co.. New York. 

Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scudder. 186 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many: and in the limited fleld 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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WICKHAM-MYRMECOPHILOUS COLEOPTERA. 



ON COLEOPTERA FOUND WITH ANTS. (FOURTH PAPER.) 



BY H. F. WICKHAM, IOWA CITY, IOWA. 



The following notes are intended to 
be supplementary to those which I have 
contributed to earlier numbers of Psyche. 
While fragmentary, they will add some- 
thing to the knowledge of our native 
Myrmecophiles. 

"A reexamination in May, 1896, of the 
nest of Formica obsmripes (at Iowa City) 
from which the specimens of Platymedon 
laticoUe had been taken in preceding 
years, showed that for some cause the 
ants had deserted it and moved to an- 
other locality a few feet distant. On 
digging into this new nest it was seen 
that the Platymedon had followed its 
host since more than twenty specimens 
were obtained. Anthims mdatuholicus 
had also accompanied the ants to their 
new home, but I found them more abun- 
dant in the old deserted mound than in 
the fresh one. Early in 1897 I again 
went out to visit this colony and found 
it so weak that I judged it better not to 
disturb it, particularly as no other colony 
of this species has ever been noticed in 
this part of Iowa. Lately Mr. A. W. 
Hanham sent me specimens of the same 
Platymedon, captured with F, obscuripes 
near Brandon, Manitoba; he took them 



by placing flat stones on the nest, when 
on his return a week later (April 23rd) 
the beetles were found beneath them. 
Some, he writes, got away before he 
could catch them — and indeed the little 
creature is very quick in its motions and 
makes the most of the opportunities for 
concealment afforded by the debris com- 
posing the mound. In the same nest 
Mr. Hanham took large numbers of the 
case-bearing larvae of Coscinoptera dom- 
inicana^ April i6th. The cases, he says, 
were nearly as numerous as the ants and 
were generally attached to the twigs of 
which the mound seemed to be chiefly 
composed. The first beetles were dis- 
closed May 17 th and are of the densely 
pubescent type noticed by Dr. Horn as 
belonging more particularly to western 
specimens. 

A species of Stilicus sent from Win- 
nipeg by Mr. Hanham seems undoubt- 
edly new and is described below. It is 
said to be found under stones in com- 
pany with ants through the earlier part 
of the season, having been taken at 
various dates between April 22 nd and 
May 25th. Mr. Hanham writes, in reply 
to a query, whether the insect should, 
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properly speaking, be considered myr- 
mecophilous — "I should say they are 
certainly a species living with ants. In 
the early season I find the railway lines, 
in some places, the best collecting 
ground. On both sides of the track are 
stones, under most of which are ants, 
representing one species and of much 
the same size and color as these beetles. 
There have always been ants with the 
beetles taken, but sometimes even large 
colonies of ants have furnished no speci- 
mens of the Stilicus, though as soon as I 
got to distinguish the beetles from the 
ants and to know where to look for them, 
I would usually get one or a pair, if not 
more, from each nest, sometimes as 
many as half a dozen. I have also 
taken it rarely, under stones, in Septem- 
ber." 

The evidence is such that we must 
conclude that the beetle is in some way 
connected with the ants, since it shows 
such preference for their company. 
While other species of Stilicus are found 
under stones in the spring, it has never 
been noticed that they are confined to 
the vicinity of ants' nests. I have there- 
fore included the insect under consider- 
ation in our list of myrmecophiles and 
have drawn up the following description. 
The name is proposed in recognition of 
the careful labors of its discoverer 
among the insects of Manitoba. 

S. hanhami n. sp. Much stouter than 5. 
dentatus, blackish clothed with yellowish or 
golden recumbent pubescence. Antennae, 
mouth-parts, prolhorax and legs reddish 
brown, eljtra of about the same color as the 



prothorax but bearing a large suturo-basal 
picescent cloud. Abdomen above black, 
margin paler, tip still lighter in color. Body 
beneath piceous except the prothorax which 
is reddish brown and the median and apical 
tracts of the abdomen which are pale. Head 
large, subquadrate, sides behind the eyes 
feebly arcuate, hind angles rounded, base 
deeply sinuate; above closely punctured, 
each puncture with a golden hair, forming 
so close a covering as to obscure the sculp- 
ture, under side with a distinct smooth 
impressed median line, the punctuation 
otherwise resembling that of the dorsal as- 
pect. Antennae stout, first joint longest, 
second to fifth longer than wide, sixth to tenth 
nearly globular, eleventh longer than the 
tenth and pointed at tip. Teeth of labrum 
small, slender and prominent. Prothorax 
broadest in front of middle, sides broadly 
rounded and narrowing from this point to 
base which is truncate and with a distinct 
basal marginal line, hind angles not defined ; 
anteriorly the prothorax narrows rapidly to 
apex, the sides straight or very slightly sinu- 
ate. Upper surface convex, rather shining, the 
punctuation finer than that of the head, not 
dense, each puncture with a golden hair. 
Lateral margin with two long bristles and a 
shorter one near each front angle. Median 
line distinct. Prosternum carinate, sides 
punctured and apparently finely transversely 
rugose. Elytra broader than the prothorax, 
punctures fine with hairs like those already 
described. Abdomep with broad distinct side 
margin, finely moderately closely punctate 
and hairy, sides bristly, the bristles on the 
last three (visible) segments much longer 
than the others. Under side punctured and 
pubescent, the golden hairs mixed with 
numerous longer black ones. Legs punctured 
and pubescent. Length (total) 4 mm. 

A specimen was sent to Captain 
Casey who writes that it is near opacuius 
Lee, but much stouter with a larger 
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head more deeply sinuate at base. The 
plate will give an idea of the more salient 
features, the figures being drawn by Mr. 
P. C. Myers and the author. Fig. i is 
an outline of the type specimen, a is the 
mandible, b the maxilla, c the labium 
(in which the palpus is shown on one 
side only, the paraglossa on the other), 
d the antenna and e the hind tarsus. 
Figs. 2a, 2b, and 2d represent hitherto 
unfigured details of Platymedon laticolU 
which are of interest in this connection. 
It will be noticed that the terminal 
antennal joint is sinuate or somewhat 
ogival at tip. The mandibles are stout- 
er than in Stilicus hanhami. The fourth 
joint of the maxillary palpi is extremely 
minute and scarcely visible except by 
careful preparation. The four teeth of 
the lab rum (fig. 2f) are unequal, the 
outer being much smaller than the inner. 
A nest of Lasius niger was examined 
at Iowa City on May 5th. The galleries 



were in and under old logs. Running 
with the ants were seen two individuals 
of Myrmobiota crassicomis Casey. They 
are difficult of detection owing to their 
habit of keeping close to their hosts and 
mingling with the moving mass. My 
other specimens of this beetle were 
taken in August so that this record 
points to the probability of hibernation 
or of a double brood. 

During a six weeks' trip to Colorado, 
some effort was made to add to the 
records of myrmecophiles, but the 
season was so far advanced that but 
little success was achieved. At Colora- 
do Springs two species were taken, 
which, with their hosts, have been iden- 
tified by Prof. Jerome Schmitt. These 
were Batrisus frontalis which was found 
in the runways of Lasius daviger be- 
neath a log; and Batrisus globosus vvYiioh 
occurred in a colony of Camponotus her- 
cukanus. 



A STUDY OF THE CATERPILLARS OF NORTH AMERICAN 

SWALLOWTAIL BUTTERFLIES. — 11. 



BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



From these statements we see that 
there is a somewhat general uniformity 
of type in the earliest stage of larval 
life among the Papilionini, while there 
is an extraordinary diversity in the same 
caterpillars when full grown. Some 
of them alter very much less than 
others, some assume the mature aspect 
by slow degrees, and others at a start 
and at very different periods of life. 



Thus maturity may be said to be as- 
sumed at the second stage by Laertias 
and Iphiclides, at the fourth by Hera- 
clides and Papilio, in the course of the 
fourth stage by Jasoniades, and not 
until the final stage by Euphoeades. 
This assumption of maturity consists in 
several distinct features which in gen- 
eral are correllated : the form of the 
body, the broad features of the coloring 
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of the body and the loss of the juvenile 
armature. In only one instance, Papilio, 
are the tubercles of the larva retained 
(and here only for a single stage) after 
the adult form and markings have ap- 
peared ; and, excepting Laertias where 
the markings are almost null through 
life, Heraclides is the only example 
where the ornamentation of the body of 
the adult in any way resembles that of 
the newly born caterpillar. 

There are several distinct lines along 
which changes have occurred, permit- 
ting readier comparison between allied 
types and to set this forth more clearly 
the facts are here tabulated, the numerals 
representing the stages. 

From this it would appear to be 
tolerably clear that the primaeval cater- 
pillar of the Papilionini was covered 
with rows of fleshy, mammiform tuber- 
cles beset with bristles, and that these 
were retained through life ; but that in 
the gradual development of the group 



these were lost, first at the final stage 
as we now find it in Papilio, afterwards 
at successively earlier and earlier stages ; 
the loss consisting, first, in the remov- 
al of the bristles, afterwards in the 
lowering of the tubercles until only 
smooth and shining lenticles remained, 
as now in the full grown caterpillar of 
Heraclides; these again, as in several 
genera, were replaced by colored 
spots, some of which in caterpillars so 
far developed as Euphoeades and Jas- 
oniades, assumed special forms. 

So when we come to the general 
color, it may be fairly presumed that 
the early caterpillar was of a dark 
color — in no way green as Weismann, 
from his study of the Sphingidae, seems 
to think all young caterpillars were ; 
probably of a uniform dark color with 
a tendency toward a deepening of the 
tint of the region about the third thor- 
acic segment (which early assumes a 
special importance in these caterpil- 



Tubercles large and bristly 

*' diminished, often without bristles 

'* changed to lenticles 

Lenticles changed to spots 

No conspicuous tubercles 
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Body pretty uniformly cylindrical . . . . 

** slightly tumid in front 

*« distinctly »•*««» 
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Color almost entirely brown ...... 
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Curving lateral stripe in front 

Bright spots in rows on abdominal segments 

A thoracic ocellus 

Special markings on first abdominal segment 
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lars), and also about the seventh abdom- 
inal segment, by the tendency of both 
markings and dermal appendages to 
assume a polar arrangement in elong- 
ated forms. By this means arose 
through the intensification of these 
contrasts the lightening of the middle 
parts of the body to forin a saddle- 
shaped, whitish patch — a marking 
surely of great antiquity in swallow- 
tail caterpillars, since it is now found 
at birth in four of our six genera, and a 
fifth shows a tendency toward it. This 
style of marking has been retained 
throughout life in Heraclides only of 
all the members of our fauna ; and as it 
it is in just this genus alone that the 
lenticle-traces of the tubercles persist to 
maturity, we have certainly in Hera- 
clides the perpetuation of a very anti- 
quated type. 

That in Papilio we have also a very 
persistent type may be judged from the 
great stability of the upper tubercles, 
which are even not lost until after the 
assumption of the changed livery of 
maturity, — a livery which owes a part 
of its variety and enlivenment to ex- 
change of some of these tubercles for 
bright colored spots ; these break up 
the transverse black stripes in a vari- 
able degree, and the stripes themselves 
appear to be but little more than reten- 
tion of parts of the original color (fixed 
at the particular spots they occupy by 
the central position of the black tuber- 
cles) when the green livery of adult 
life is assumed. For it seems to be a 
green resembling the green of the 
leaves upon which the caterpillar lives, 
that is the ultimate aim of most Papili- 



onid coloration. In caterpillars of their 
size other colors would be too conspic- 
uous for their advantage, and varia- 
tion in this direction would be natural. 
Moreover, it is the color reached or 
partly reached, in several different ways, 
as the development of the other types 
show ; thus in the other striped cater- 
pillar, Iphiclides, the stripes g^ow 
obsolescent toward maturity and leave 
the caterpillar more completely green. 

We may then trace several lines, to 
a certain extent parallel, along which 
the modification of the caterpillars of 
Papilionini has developed, parallel at 
least in that the loss of the juvenile 
bristles has been universal but at differ- 
ent stages; also that the loss of the 
juvenile tubercles has been universal 
though not always complete, their loss 
being generally made good by lenticles 
and these by spots ; and sometimes, by 
acceleration, a phyletic stage is set 
further and further back and finally, 
perhaps, crowded out. 

One of these lines, very distinct from 
the others, is found in Laertias, which 
has developed to so high a degree that 
its juvenile bristles, themselves excep- 
tionally simple, are completely lost 
with the earliest stage; so, too, most 
of the tubercles ; but here a very curious 
change occurs : those which are lost 
are replaced in new positions by others 
entirely difierent, which take on a more 
elongated form and become more prop- 
erly fieshy filaments ; while those which 
remain assume also the new develop- 
ment. The dark and almost uniform 
color of the larva throughout life is to 
be explained probably by acceleration ; 
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it is the mature color thrust back into 
the juvenile stage, to the obliteration of 
any trace of the saddle which once may 
have prevailed there ; and is in keeping 
with the present almost complete 
assumption of the mature characters at 
the second larval stage. In support of 
this position I would point out that 
traces of the saddle still exist in the 
mature forms of other filamentous cat- 
erpillars of Papilionini allied to Laer- 
tias, — Ornithoptera, Menelaides, etc., 
indicating a still larger development of 
the same in the earlier stages of the 
types with which, unfortunately, we 
are not yet acquainted. In Laertias, 
then, the saddle has been crowded 
back out of existence. 

Another line of nearly as high devel- 
opment we find in Iphiclides, where 
the extraordinary bristles and tubercles 
are lost with the very first stage and 
maturity marks the second. Here 
again no saddle appears, the only trace 
of it left being in the slight deepening 
of the color in the new-born caterpillar 
near the extremities of the body ; here 
I conceive that the phyletic stage 
marked by the saddle and formerly 
developed in later stages from the in- 
cipient contrasts of the first, has been 
pushed back without invading the first 
until it is entirely skipped. 

A third line is represented by the 
remaining genera in which the saddle 
is definitely formed and becomes a 
marked feature of the earliest stages, to 
be lost only at a comparatively late 
period of life, — in one instance, Hera- 
clides, not at all. Its loss, however, is 
effected in two very different methods. 



as already pointed out, in Papilio and 
in the other genera, indicating lines 
along which future strikingly different 
processes may g^ on with widely difTer- 
ent results ; — in curious contrast to the 
somewhat similar results following 
quite different lines which we see in 
Iphiclides and Papilio. In £upho«» 
eades and Jasoniades we see also the 
development of special and complicated 
markings from the simple spots which 
have replaced the tubercles ; traces of 
the same may be seen in Heraclides. 

This review has but imperfectly 
shown what curious and striking dis- 
tinctions in form and coloring are pos- 
sible, distinctions which indicate within 
the history of single lives the immense 
phyletic changes that have occurred 
within the group. These changes are 
far greater both in structure and in 
design than can be proved to have 
occurred in other phyletic types among 
butterflies, to which have been univer- 
sally accorded by the most conservative 
of systematists the rank of genera. 
Shall we refuse to recognize and so 
consign to oblivion the more interesting, 
more important and more obvious dif- 
ferences which here obtain by classing 
all the forms under one, wide-reaching 
generic name? It were a veritable 
travesty of Nature. 

Explanation of Plate 5. 

Fig. I. Laertias philenor. 

2. Iphiclides ajax. 

3. Jasoniades glaucus (After Gruber). 

4. Euphoeades troilus. 

5. Heraclides cresphontes. 

6. Papilio astyanax. 
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THREE NEW ALEURODIDAE FROM MEXICO. 



BY T. D. A. COCKERELL, N. M. AGR. ^XP. STA. 



The following three species, which are 
more than usually interesting, were col- 
lected by Prof. Q. H. T. Townsendf.and sent 
to me by Dr. L. O. Howard. In the genus 
AUurodes^ the best characters are derived 
from the pupa; and, in fact, the adults of 
very many species are still unknown. In 
Aieurodicus, on the other hand, we get our 
specific characters from the imago, and the 
pupae are all much alike. That this sort of 
difference should obtain between two so 
nearly allied genera, is a matter of much 
interest. 

Aieurodicus iridescenst n. sp. — Agrees with 
A. asarumis in having some blackish colora- 
tion at the forking of the w^ing-vein, but 
differs in having the body and legs a deep 
chrome yellow, and the eyes not divided. 
Length of anterior wing 2 mm. ; wings no- 
ticeably iridescent; a blackish line on the 
costa. Pupae along the midrib of the leaf, 
as in Aieurodicus pulvinata (Maskell, as 
Aleurodes), surrounded by abundant cottony 
secretion. Pupae dark grey or plumbeous^ 
varying to brownish, structural characters 
as usual in the genus. Vasiform orifice 
pemicircular ; operculum very broad, broadly 
truncate at end. Four large round orifices 
Qn each side of the abdomen, some distance 
from the margin, but not nearly so large as 
Maskell figures for pulvinata; four very 
much smaller orifices in the caudal region, 
laterad of the vasiform orifice, the two hind- 
most nearer to each other than are the 
anterior ones; two of the large orifices at 
the cephalic end, and also four small ones 
as in pulvinata J but they are. very minute. 

Hab, — Ocean beach between El Faro and 
San Pedro, Tabasco, Mexico, June 12, 1897, 
on "Jicaco," a bush with large leaves grow- 
ing on the sand flats. (Townsend.) Div. 
Ent. 7824. 



Aleurodes mirabilis, n. sp. — Pupa (late 
larva f) 1} mm. long, after boiling transparent 
and colorless, except some brown stains in 
the thoracic region. Mouth-parts distinct 
and well-formed; rostral loop short; legs 
present, very stout, with small hooked claws. 
Form oblong, quite elongate, with a border 
densely dotted with round glands ; anteriorly 
this border is very narrow, and at the extreme 
hind end it ceases, but all along the sides it 
is extremely broad. The cephalic portion of 
the insect, the hind end, and the lateral mar- 
gins within the border, are also densely dotted 
with glands. Abdomen distinctly segmented, 
but the segmentation does not extend to the 
border. On each side of the abdomen are 
four curious large glandular processes, of the 
type of those in A, holmesii Mask. Lingua 
trowel-shaped, extending considerably beyond 
the broad operculum ; at each side of the 
base of the lingua is an angular prominence. 
The general type of these parts is that of A, 
pulvinata Mask., but while the lingua is 
equally long, it is in our insect gentlj- bowed 
out at the sides; and the two bristles at the 
end. of the lingua in mirabilis are not nearly 
so long as in pulvinata. 

Externally, the insect appears as a large 
mass (5 to ID mm. long) of snow white cot- 
tony tufts, irregularly disposed, from the 
midst of which spring many very long 
curved white threads. The pupa itself is en- 
tirely covered. 

Hab. — :Boca del Usumacinta, Tabasco, Mex- 
ico, July 8, 1897, on "Laurel," which is not 
our plant of that name, (Townsend.) Div. 
Ent, 7984. This remarkable insect resembles 
Aieurodicus several respects; when all its 
stages are known it will probably be referred 
to a new genus. 

Aleurodes vinsonioides^ n. sp. — Pupa of an 
intense black, even after boiling. At one 
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end, far apart from each other, are two small 
round orifices. Margin minutely beaded with 
brown. The pupa has the usual oval form, 
and is hardly over imm. long, minutely 
transversely ribbed down the middle of the 
back ; with twelve broad ribbon-like rays of 
glassy secretion, not much shorter than itself. 
These rays are of a bright lemon yellow, 
except at their ends, which are white. Lar- 
val skin attached to dorsum of pupa. 

Hab, — Frontera, Tabasco, Mexico, on 
leaves of a tree having small white flowers. 
(Townsend.) Div. Ent. 7669. Allied to 
A. sUllata. The insect looks like a coccid 
of the genus Vinsonia. 

Mesilla Park, N. M. 
April 7, 1898. 

PACKARD'S NEW MANUAL. 

Dr. Packard's Guide to the study of in- 
sects has passed through many editions and 
has been for a long period the most successful 
and serviceable manual the American ento- 
mologist has had ; the classification of insects 
was its foundation. The learned author now 
comes forward with a Text book,* constructed 
on a totally different basis ; there is scarcely 
a word of classification in it, but only the 
facts forming the basis of classification : the 
external and internal structure, the embry- 
ology, and the metamorphic changes ; that 
is, it is morphologic instead of taxonomic, 
to serve the present needs. It is the book 
for the day and is sure to command atten- 
tion and come into general use. Numerous 
special bibliographies scattered throughout 
the book will prove of great service ; they 
should, however, have been listed in the 
table of contents or separately, and the 
index is not so full as one could wish. There 



* A text-book of entomology, including the anatomy, 
physiology, embryology and metamorphoses of insects, for 
use in agricultural and technical schools and colleges, as 
well as by the working entomologist; by A. S. Packard. 
17-^-729 pp., 654 figs. New York. The Macmillan Co. 
1898. $4.so. 



is too little room in our small journal for the 
fuller notice it deserves, but we strongly 
advise its purchase by every entomologitt* 
as a marvellous storehouse of facts, where 
the latest researches find a place. 



JOSEPH ALBERT LINTNER. 

A DISPATCH from Rome, Italy, announcing 
the death of the state entomologist of New 
York, was published in the newspapers on the 
very day we received his twelfth Report om 
the insects of New York, a Toknnt of more 
than a hundred and fifty pages, and, like all 
of hit papers, filled with the proof of pains- 
taking conscientious labor. Let us hope 
his successor will prove as diligent and 
faithful. 



PROCEEDINGS OF THE CLUB. 

8 April, 1898. The 201st meeting of the 
club was held at 156 Brattle St., the President 
in the chair ; Mr. J. W. Folsom was chosen 
secretary pro tem. 

Mr. S. H. Scudder exhibited the North 
American species of Scudderiae and briefiy 
summarized the result of his recent studies 
upon that group. Thirteen species are 
known, of which one necessitates a new 
genus, Platylyra. All the eleven species of 
Scudderia are closely similar to each other, 
with a few striking exceptions, and fall into 
four groups, based especially upon the struc- 
ture of the male genitalia, of which drawings 
were shown. The species septentrionalis and 
forcipata are remarkably peculiar in respect 
to their accessory genital organs. Five 
species occur in New England, of which 
furcata is found across the continent, and 
texensis ranges as far west as Utah. 

Mr. J. W. Folsom said that nothing had 
hitherto been published concerning the 
Collembola of Japan, but showed specimens 
and figures of three new species from Tokyo 
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{Acioruies communis^ Xenylla loHgicamda^ and 
S§ira japonica) which were collected bj Dr. 
Seitaro Goto and brought bj Prof. Mitsukuri 
of the Imperial University. 

Some discussion followed upon the geo- 
graphical distribution of Collembola. Mr. 
Folsom observed that in an unusual number 
of cases the same species has been recorded 
from most widely separated regions of the 
earth; Ackorutes armaius, for example^ ap- 
pears to occur throughout Europe and in 
California, Massachusetts, Uraguaj, Valpa- 
raisoi Siberia, Sumatra and Greenland. It 
must be said, however, that the species of 
Collembola have too often been imperfectly 
identified. 

In response to remarks by Mr. Scudder 
upon the Collembola of Greenland, Mr. 



Folsom stated that a number of nearly allied 
species are found in this vicinity which pass 
the winter in the adult condition and which, 
though often frozen and apparently lifeless, 
readily regain activity upon exposure to 
warmth. 

Mr. A. P. Morsd said he had received from 
Mr. H. K. Burrison of West Newton, Mass., 
a fresh, active and adult specimen of Cpm^^ 
cepkalms dasimiUSf which was found about 
the middle of last March in a mass of spinach. 
The dealer from whom the vegetable was 
obtained was unable to state whence it came, 
except that it was from the south. Mr. 
Scudder said that the insect had been rarely 
reported north of Maryland, but iiad been 
noted from southern Connecticut and New 
York. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H, Scudder. 90 pp. 8®. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 
study. Sent by mail on receipt of price ($1.00). 

E. W. WHEELER, 30 Boylstok Strbbt, Cambridgk, Mass. 



Published by Henry Holt & Co., New York. 

. Scudder.'s The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 



Scudder's Brief Guide to the Com 
moner Butterflies. 



By Samusl H. Scuddbr. xi + 206 pp. 
i2mo. $1.25. 

An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
put pose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



BySABCUB H. ScusDBR. i86 pp. i6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many : and in the limited field 
which our native butterflies cover, this meth- 
od has. a certain advantage from its simplicity 
and directness. 
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orth and South American Insects, 



of all orders FOR SALE 



In named collections or in original lots at terms which place them within 
the reach of all students. Orders taken for specimens from any region. I have 
unequalled facilities for obtaining anything not now on hand. I have now on 
hand, for sale at prices lower than ever before reached, first-class named collections 
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A PRELIMINARY CLASSIFICATION OF THE TRYXALINAE OF 

THE UNITED STATES AND CANADA. 



BY SAMUEL H. SCUDDBR, CAMBRIDGE, MASS. 



The Tryxalinae of this country were 
first made known in tolerable complete- 
ness and systematic shape by McNeill 
in an important paper published a little 
more than a year ago. His table for the 
separation and sequence of the genera 
was, with slight changes (mainly to ad- 
mit a few types which were rejected by 
him and to omit one belonging else- 
where) copied by me in my recent Guide 
to North American Orthoptera, because 
this latter work was published immedi- 
ately after the issue of McNeilFs Re- 
vision ; was in fact awaiting its issue. 
But I there expressed the opinion that 
the order and alliance of the genera, 
especially with the changes I had intro- 
duced, left much to be desired, and I 
therefore prepared the subjoined table, 
which seems to me to place the genera 
in better order and indicates at the same 
time some of the larger groups. This 
arrangement is also in better harmony 
with the general outline of the classifi- 
cation of. the Tryxalinae of the world 
given by Brunner von Wattenwyl in his 
Syst^me in 1893, which was too little 
regarded by McNeill. Some of the new 
genera indicated by Brunner at that 



time and unrecognized by McNeill are 
here included. 

The table has been subjected to some 
use and found to answer tolerably well, 
though I am not entirely satisfied with 
it and therefore publish it only as a pre- 
liminary attempt, which I hope to im- 
prove with time and criticism. It was 
intended to be accompanied by the 
addition of descriptions of a number of 
new forms, but as this part must be 
deferred under the pressure of other 
demands, I shall hope to reissue the 
table in a revised form when the des- 
criptive portion is ready. Meanwhile, 
in explanation of certain points, I add a 
few notes referred to by number in the 
table and given at the close. They re- 
late principally to the new names here 
introduced and to the synonymy of some 
of the genera. Except to indicate the 
types of the new genera, no reference 
to species is made in this paper. 

It is well to remark that our Tryxaline 
fauna is composed almost entirely of 
endemic types, only three of its thirty- 
seven genera being common to the Old 
•World and the New, and these three be- 
ing boreal types. 
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TABLE OF THE GENERA OF TRTXALINAE, 

A ^ Foveolae of the vertex wanting or invisible from above, their plane forming a 
right or acute angle with the plane of the fastigium ; face usually more oblique 
than in the alternate category. 

b ^. Sides of the fastigium strongly rounded so that the apex is in no way 
acuminate; antennae depressed ensiforra; tegmina acuminate or angulate 
at apex; genicular lobes of hind femora (and generally also the genicular 
angle itself) horizontally produced and acuminate (Hyalopteriges) . 

c^, Fastigium greatly produced, as long as or longer than the eye, its 
sides on basal half subparallel ; face excessively oblique, the eyes sub- 
longitudinal ; genicular angle of hind femora longitudinally produced 
and acuminate. 

//*. No foveolae of the vertex ; tegmina very much shorter than the 
abdomen; spines of outer margin of hind tibiae numerous, about 
25 in number; subgenital plate of male abdomen excessively elon- 
gate. Rhadinotatum yLz^€i)X (Note i). 
//2. Foveolae of vertex narrow, elongate; tegmina surpassing the 
abdomen ; spines of outer margin of hind tibiae less numerous, . 
about 16 in number ; subgenital plate of male abdomen of moderate 
length. ....... Achurutn Saussure. 

c^. Fastigium subtriangular, not greatly produced, distinctly shorter than 
the eyes, the sides converging from the base ; face less oblique, the eyes 
distinctly oblique ; genicular angle of hind femora not longitudinally pro- 
duced, but roundly deflexed, blunt. . Tryxalis Fabricius (Note 2). 
b ^ Sides of the fastigium straight or gently rounded, so that the fastigium is 
more or less acuminate ; antennae variable ; tegmina apically rounded ; genic- 
ular lobes of hind femora apically rounded, the genicular angle roundly 
deflexed, blunt. 

c^. Hind tibiae armed with numerous spines, numbering 15-20, usually 
18-20, on the outer margin (Mermiriae). 

//*. Antennae long, ensiform; eyes of 9 somewhat shorter than the 
infraocular portion of the genae ; prosternum with a distinct tuber- 
cle ; anterior ulnar vein of tegmina situated midway between the 
radial and posterior ulnar veins, the lower area reticulate in both 
sexes. ........ Mermiria St&l. 

d"^. Antennae filiform, apically ampliate in the $ ; eyes longer than 
the infraocular portion of the genae in both sexes ; prosterniim with 
no tubercle ; anterior ulnar vein of tegmina nearer the radial than 
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the -posterior ulnar, this lower field regularly fenestrate in the $ , 
densely reticulate in the 9 . .... Syrbula St&l. 

c^. Hind tibiae armed with less numerous spines, rarely numbering as 
many as 15, usually only 10-12, on outer margin. 

d^. Radial veins in apical third of wing in $ normal, not constricted 
nor specially incrassate, the discoidal field not fenestrate. 

e^. Head usually more or less conical, ascending, sometimes 
strongly; eyes usually prominent; upper portion of frontal 
costa produced so that the front, as seen laterally, is more or 
less sinuate or excavato-angulate at the ocellus ; wings usually 
banded or highly colored (Acrolophiti) . 

/^ Head as viewed laterally strongly ascending; face 
below ocellus subperpendicular ; antennae more than half 
as long as the tegmina ; metazona distinctly elevated above 
the prozona, tumid or crested. 

g^. Metazona much longer than prozona, with an 
elevated but tumid crest. Acrolophitus Thomas. 

g^. Metazona barely longer than prozona, tumid, but 
with only a slight carina. Acrocara Scudder. 

/^. Head as viewed laterally with scarcely ascending 
vertex; face below ocellus distinctly though not greatly 
oblique ; antennae less than half as long as tegmina ; meta- 
zona not or barely elevated above the prozona, feebly 
tumid at most. 

g'^. Antennae much longer than the face; lower mar- 
gin of lateral lobes anteriorly excised, broadly expos- 
ing the pleura ; basal third of tegmina densely retic- 
ulate, the intercalary vein obscure. 

Pedioscirtetcs Thomas. 
g ^ Antennae shorter than the face ; lower margin of 
lateral lobes nearly horizontal throughout, scarcely 
exposing the pleura; only the extreme base of the 
tegmina densely reticulate, the intercalary vein dis- 
tinct. Gymnes Scudder. 

e^. Head obscurely or not conical, never, unless very feebly, 
ascending; eyes seldom prominent; face, as seen laterally, 
straight throughout or uniformly rounded, never sinuate or 
excavato-angulate; wings generally clear or (apically) faintly 
fuliginous. 
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/^. Head somewhat ascending; antennae of very unequal 
length in the two sexes ; pronotum with no lateral carinae, 
the median carinae obsolete on the prozona ; scapular 
area of $ tegmina conspicuously expanded, so as to make 
the costal margin sinuate (Bootettiges) . Bootettix Bruner. 
/*. Head generally salient, rarely at all* ascending; an- 
tennae subequal in the two sexes ; scapular area of male 
tegmina not or but little, rarely at all conspicuously, ex- 
panded, never considerably disturbing the regular curve 
of the costal margin. 

^1. Antennae distinctly flattened (except in Ambly- 
tropidia), rather short*; fastigium usually rotundate 
without distinct lateral costulation or, if distinct, then 
with a distinct median carina, generally continuing 
over the occiput, sometimes there accompanied by a 
pair of submedian carinae ; face strongly or rather 
strongly oblique ; lateral carinae of pronotum usually 
parallel but sometimes converging mesially but without 
any, or but the faintest, constriction of the body of the 
pronotum ( Amblytropidiae) . 

h'^. Disk of pronotum more or less clepsydral, 
the lateral carinae converging near the middle 
so as to be there nearer together than at either 
the front or hind margin. 

/^ Apical spurs on inner side of hind tibiae 
very unequal in length. 

y^ Antennae apically clavate; lateral 
carinae of pronotum subparallel; teg- 
mina as long as abdomen. 

Eritettix Bruner. 
y*. Antennae apically attenuate though 
blunt ; lateral carinae of pronotum con- 
siderable arcuate ; tegmina abbreviate. 
k ^ Hind margin of pronotum an- 
gulate or rotundato-angulate ; pro- 
zona but little longer than metazona. 
Mesochloa n. g. (Note 3). 

*Not known in Acentetus. 
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k *. Hind margin of pronotum trun- 
cate ; prozona much longer than 
metazona. 

Macneillia n. n. (Note 4). 

/^. Apical spurs on inner side of hind tibiae 

subequal. Acentetus McNeill. 

h ^ Disk of pronotum equal or subequal, the 

lateral carinae being strictly parallel or diverging 

only (and slightly) on the metazona. 

i^. Scapular area of tegmina in both sexes 
dilated, subhyaline, regularly areolate with 
oblique veinlets. 

j^. Antennae feebly clavate in cj, de- 
pressed but not basally expanded in 9 ; 
supplementary subdorsal carinae on pro- 
notum. . Amphitornus McNeill. 
j^. Antennae apically acuminate in (f, 
basally expanded so as to be subensi- 
form in 9 ; no supplementary carinae 
on pronotum. Opda McNeill (Note 5). 
/*. Scapular area of tegmina in both sexes 
not at all dilated, of the same density as 
the other areas. . Amblytropidia St&l. 
g^. Antennae but little or not flattened, filiform, gen- 
erally long; fastigium more or less excavate or, if 
rotundate, with distinct lateral costulation ; no median 
carina on head unless the fastigium is deeply sunken, 
with high margins ; no supplementary carinae ; face 
usually subvertical; lateral carinae of pronotum 
strongly converging mesially, the pronotum being 
mesially constricted (Phlibostromae) . 

h ^ Face strongly oblique ; eyes oblique ; scap- 
ular area of tegmina in both sexes broader apic- 
ally than basally ; prozona much longer than meta- 
zona, the latter subtruncate posteriorly. 

Alpha Brunner. 
h ^. Face subperpendicular ; eyes subvertical ; 
scapular area of tegmina in both sexes broader 
basally than apically; prozona and metazona of 
subequal length, the latter angulate posteriorly. 
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1^ Antennae much longer than head and 
pronotum together; no median carina on 
head, except sometimes posteriorly; inter- 
space between eyes as broad as the narrow- 
est part of pronotal disk; longest hind tibial 
spur scarcely longer than last tarsal joint. 

Phlibostroma Scudder ( Note 6 ). 
P. Antennae no longer than head and pro- 
notum together ; a percurrent median carina 
on head ; interspace between eyes hardly if 
any more than half as broad as narrowest 
part of pronotal disk; longest hind tibial 
spur distinctly longer than last tarsal joint. 

Psoloessa Scudder. 
//^. Radial veins in apical third of wings of $ incrassate and con- 
stricted, the discoidal field fenestrate (Orphulae). 

e^. Antennae relatively short, at most but little longer than 
head and pronotum together ; f astigium of vertex with no median 
carina ; scapular area of tegmina not specially dilated. 

p, Foveolae of vertex more or less evident; prozona 
not much longer than metazona ; lateral lobes of prono- 
tum transverse, 1. ^., deeper than long ; upper ulnar vein 
of tegmina, at least in $ , apically joining the lower ulnar 
vein at a long distance beyond the end of the basodiscoidal 

field Orphula St&l. 

/^. Foveolae of vertex wanting ; prozona very much longer 
than metazona; lateral lobes of pronotum longitudinal, 
longer than or fully as long as deep ; upper ulnar vein 
of tegmina, at least in <f , apically strongly arched, joining 
the lower ulnar vein not far beyond the end of the baso- 
discoidal field. 

g^. Lateral lobes of pronotum slightly tumid in 
descending by the obliquity of the upper portion ; 
lateral carinae divergent on metazona ; discoidal field 
of wings of $ distinctly narrowing apically. 

Clinocephalus Morse. 
g ^. Lateral lobes of pronotum plane, vertical ; lateral 
carinae parallel on metazona as on prozona; dis- 
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coidal field of wings in $ hardly narrowing apically. 

Dichromorpha Morse. 

e^. Antennae long, about or more than half as long again 

as head and pronotum together; fastigium of vertex with a 

median carina; scapular area of tegmina distinctly dilated in 

both sexes, but especially in the male. . Chloealtis Harris. 

A *. Foveolae of the vertex always present, visible from above, their plane forming 

an obtuse angle with the plane of the fastigium ; face usually more nearly vertical 

than in the alternate category. 

b ^ Tegmina with well-formed intercalary vein. 

c^. Inner apical spurs of hind tibiae subequal in length; apical por- 
tion of scapular field of $ tegmina (and sometimes the adjoining parts) 
so dilated that the broadest part of the tegmina lies beyond the middle 
(Stenobothri.) 

d^. Antennae filiform. 

e ^ Face considerably oblique, straight or little rounded ; fove- 
olae of vertex slender ; lateral lobes of pronotum longer than, 
or fully as long as deep ; interspace between the mesostemal 
lobes narrower than the lobes themselves. 

f^, Fastigium with a distinct median carina ; lateral carinae 
of pronotum subparallel, the disk fully two and a half 
times as long as posterior breadth; scapular area of $ 
tegmina abruptly and greatly widened beyond the middle. 

Napaia McNeill. 

f^, Fastigium with no median carina but only a colored 

line; lateral carinae of pronotum distinctly though not 

greatly sinuate, the disk thereby clepsydral and hardly 

twice as long as posterior breadth ; scapular area of $ 

tegmina gradually and less conspicuously widened beyond 

the middle. .... Stenobothrus Fischer. 

e ^ Face little oblique, strongly rounded ; foveolae moderately 

broad, never more than twice as long as broad ; lateral lobes 

of pronotum deeper than long ; interspace between mesostemal 

lobes as broad as the lobes themselves. 

f^. Hind margin of pronotum more angulate than front 
margin ; posterior margin of lateral lobes straight ; teg- 
mina and wings fully developed. 

Platybothrus n. g. (Note 7.) 
/^ Fore and hind margins of pronotum equally (and 
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slightly) angulate ; posterior margin of lateral lobes sinu- 
ate ; tegmina abbreviate and wings aborted. 

Bruneria McNeill (Note 8.) 
d^. Antennae apically clavate. Gomphocerus Thimberg. 

c^. Inner apical spurs of hind tibiae very unequal in length, the inferior 
twice or nearly twice as long as the superior ; apical portion of scapular 
field of $ tegmina but little dilated, so that the broadest part of the 
tegmina lies at the middle (Scyllinae) . 

d^. Median carina of pronotum as distinct on prozona as on meta- 
zona, cut only by the principal sulcus. 

^\ Fastigium of the vertex rounded, without or with suppressed 
lateral costulation ; hind tibiae with 14-16 spines on the outer 

margin. Boopedon Thomas. 

e"^, Fastigium of the vertex hollowed, with distinct lateral cos- 
tulation ; hind tibiae with 9-12 spines on outer margin. 

/\ Eyes elongate, nearly twice as long as broad ; frontal 
costa prominent, advanced in front of eyes by more than 
half the shorter diameter of the latter ; tegmina with defi- 
nite pantherine pattern. J^kctrotettix McNeill (Note 9.) 
/'^. Eyes suborbicular, much less than half as high again as 
broad; frontal costa not prominent, advanced in front 
of eyes by less than half the shorter diameter of latter ; 
tegmina irregularly and obscurely flecked. 

g^, Pronotum subtruncate posteriorly, the prozona 
much longer than the metazona ; tegmina and wings 
abbreviate. . Eupnigodes McNeill (Note 10). 

g'^. Pronotum more or less angulate posteriorly, the 
prozona and metazona equal or subequal ; tegmina 
and wings fully developed. 

h'^, Pronotum constricted in the middle, the 
prozona slightly the shorter ; lateral carinae pre- 
current, very divergent in front and behind. 

SHrapkttra Scudder (Note 11). 
h \ Pronotum not constricted in the middle, the 
prozona slightly the longer ; lateral carinae obso- 
lete on the prozona, moderately divergent behind. 

Ageneotettix McN^iW (Note 12). 
d'^. Median carina subobsolete posteriorly on the prozona, cut by its 
sulci, as well as by the principal sulcus. Aulocara Scudder (Note 13). 
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^*. Tegmina with distinct intercalary vein (Epacromiae). 

c^. Intercalary vein slender, intermediate between radial and ulnar veins ; 
mediastinal vein of $ short, not reaching middle of tegmina, the scap- 
ular area beyond it dilated, scalariform-veined ; median carina of pron- 
otum obsolescent. ...... Ligurotettix McNeill. 

c *. Intercalary vein stout, nearer the ulnar than the radial vein ; medi- 
astinal vein of $ reaching well beyond the middle of the tegmina, the 
scapular area beyond it insignificant; median carina of pronotum dis- 
tinct, sharp. Mecostethus Fieber. 



Note I . Rhadinotatum. I correct the 
spelling of McNeill's name, the initial 
letter of the Greek word from ^hich he 
derives it having a rough breathing. 

Note 2. Tryxalis. I have given in 
Psyche, viii, 168, my reason for su|> 
porting McNeill in his use of this 
generic term, instead of Metaleptea 
Brunner. 

Note 3. Mesochloa (ftco-os, x^^) • This 
new generic name is proposed for Eri- 
Uttix abortivus Brim., readily separable 
from Eritettix by the characters given 
in the table, and, indeed, nearer to the 
following genus. 

Note 4. Macneillia. This name is 
suggested to replace Pedeticum McNeill, 
preoccupied by Pedeticus Laporte in 
Hemiptera. It is founded on Chryso- 
chraon obscurus Scudd. 

Note 5. Opeia. This name is errone- 
ously spelled Oreina in McNeill's key ; 
see his note in Psyche, viii, 71. 

Note 6. Phlibostroma. The genus 
named Beta by Brunner in his Systdme 
is the same as this, which has priority. 
See my note in Can. ent., xxix, 76. 

Note 7. Platybothrus (irXarv?, fioOpoi), 



This new genus is founded upon Steno- 
bothrus brunneus Thom. 

Note 8. Bruneria. Given as Brun- 
neria (preoccupied) in McNeill's Revi- 
sion, but corrected by him in Psyche, viii, 

71- 

Note 9. Plectrotettix. Given Plec- 

trophorus by McNeill in his Revision, 

but being preoccupied this name was 

changed by him to the present form ; 

see Psyche, viii, 71. 

Note 10. Eupnigodes. For a similar 
reason and in the same place, this name 
was substituted for Pnigodes of the 
Revision. 

Note II. Stirapleura. As I have 
pointed out in Can. ent., xxix, 76, Pseu- 
dostauronotus Brunner is identical with 
this and of more recent date. 

Note 12. Ageneotettix. In Psyche 
viii, 71, McNeill substituted this name 
for Eremnus of his Revision, preoccu- 
pied. See also my remarks in Can. ent., 
xxix, 75, and Psyche viii, 71. 

Note 13. Aulocara. This is the 
later Oedocara of Scudder and Colora- 
della of Brunner. See my notes in the 
places last cited. 
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A PROBLEM IN DISTRIBUTION. 



BY VERNON L. KELLOGG, STANFORD UNIVERSITY, CAUFORNIA. 



In a systematic* paper on North 
American Mallophaga, published in 
1896,1 briefly outlined a "problem in 
distribution " (pp. 48-57 of the paper 
referred to) which seemed to me at that 
time a very suggestive problem, indeed, 
but which had a slightly uncertain note 
in its assumption of certain foundation 
facts. These assumed conditions had, 
truly, all the seeming of facts, but there 
failed a possible absolute verification of 
them. A recent trip to Europe has 
given me opportunity to examine (by 
the kindness of Prof. Otto Taschenberg 
of the University of Halle) a sufficient 
number of type and authentically deter- 
mined specimens of European Mallo- 
phaga to supply the needed verification 
of my earlier assumptions, and to dis- 
cover further new and equally interest- 
ing incidents of the problem. 

The problem, summarily stated, is 
this: The species of the Mallophaga 
(which are wingless, free-living, external 
parasites on birds and mammals) are, 
in a majority of cases, peculiar each to 
some one host species. But the instan- 

* New Mallophaga I (Contributions to Biology from the 
Hopkins Seaside Laboratory, (VI 1896. 



ces are many in which this condition of 
distribution does not obtain, but where 
a single parasite species is common to a 
few, or to even many, host species. 
How does this latter condition come to 
exist ? 

As the Mallophaga are wingless their 
power of migration from bird to bird is 
evidently limited. They run strongly 
and quickly, but they can live for only 
a comparatively short time off the body 
of the warm-blooded host, or on its cold 
dead body. After a bird is shot the 
Mallophaga on it die in from two hours 
to three or four days; in infrequent 
instances I have found them alive on 
the drying skin of the host at the end of 
a week or ten days. Very rarely, indeed, 
have I found Mallophaga under natural 
conditions off of the body of the host. 
Accounts have been given of finding 
" chicken lice " on the roosts in chicken 
houses, a quite possible occurrence. 
But even in such a likely place as an 
ocean rock from which I had just 
frightened hundreds of pelicans, como- 
rants and gulls have I looked vainly for 
Mallophaga which might be wandering 
from host to 
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Wherever actual contact occurs be- 
tween the bodies of the hosts, however, 
migration can and evidently does take 
place. In this way is the parasite 
species perpetuated on its normal host 
species ; the parasites can migrate from 
male to female, and vice versa, during 
copulation, and from parents to young 
in the nesting season. But instances of 
contact among other individuals of the 
same host species and even among indi- 
viduals of different host species are not 
only possible but in the case of certain 
birds are probably frequent. Wherever 
such contact occurs no further explana- 
tion of the occurrence of single parasite 
species common to two or more host 
species is necessar)'. There is also a 
possible explanation of possible rare 
cases of commonness of parasite species 
to two or more host species whose indi- 
viduals apparently never come in contact. 
Sharp * has recorded a case in which a 
Hipj)oboscid (winged Dipterous parasite 
of birds) which was captured while fly- 
ing " was found to have some Mallo- 
phaga attached to it." Such instances 
must be rare. 

It will be of interest now to note the 
various kinds of cases (for the cases are 
fairly amenable to classifying) in which 
a parasite species is common to two or 
more host species. I have taken Doco- 
phorus lari from thirteen species of gulls 
(twelve species of Larus and one of 
Rissa), and Ninnus lineolatus from nine 



* Sharp, D., Proceedings entomological society of London 

1890, p. XXX. 



species of gulls (all Larus). The gulls 
are gregarious in habit, roosting together 
in great numbers on ocean rocks. Un- 
doubtedly there is frequent absolute 
contact of the bodies of individuals of 
various species, giving opportunity for 
actual migration. But together with the 
gulls on the ocean rocks sit other mari- 
time birds; for example, on Scotland's 
famous Bass Rock Sula hassana (a gan- 
net), Alca troile (an auk), and Rissa 
tridactyla (a gull) breed socially together 
(see the striking wall-case of Bass Rock 
birds in the Natural History Museum, 
Kensington, London). On the **bird 
rocks " off Monterey, California, I have 
found cormorants, pelicans and gulls 
roosting together, and have found Lipeu- 
rus toxocerasy a long known parasite of 
the cormorants, on a pelican (JPeUcanus 
califomicus) , as well as on the cormorants 
{Phalacrocorax dilophus albociiiatus) • 
Actual migration of the parasites from 
the captured prey to the raptorial cap- 
turer may evidently take place ; I have 
found a Fhysostotnum (genus normally 
limited to passerine birds) on a sparrow 
hawk. It is conceivable that among 
birds with whom hybridization is not 
infrequent a parasite species may 
become common to several hosts. 
Thus the hybridizing which is notorious 
among allied duck species may help 
account for the fact that Docophorus 
icterodes is common to many duck 
species (I have taken it from nine) and 
that Trinoton luridum is similarly com- 
mon to many hosts (I have taken it also 
on nine duck species). 
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But the commonness of a parasite 
species to several host species occurs 
in cases where it seems impossible to 
assume an actual migration. The hawks 
have two or three parasites, as Docopho- 
rus platystomusy which are common to 
several of them; Docophorus cursor is 
common to several owl species, Doco- 
phorus excisus to several swallows, Doco- 
phorus califomiensis to several wood- 
peckers, and Docophorus communis (with 
its so-called varieties) to a great many 
passerine birds. The other genera of 
Mallophaga present many similar cases. 
Now in all of the cases mentioned, and 
it is true of practically all of them 
unmentioned, it will be noted that the 
common hosts are closely allied forms, 
/'. e.^ different species of a single genus, 
or, and not infrequently, different but 
allied genera. Only in the case of 
Docophorus communis do we have a para- 
site's range extending over family limits, 
the hosts of this form representing sev- 
eral passerine families. 

While actual migration in the just- 
mentioned cases is almost an impossible 
condition, there are other cases to which 
I shall now refer in which the possi- 
bility of actual migration is positively 
precluded. These cases are those in 
which a parasite species is common to 
both American and European hosts 
of different species and of habits and 
geographical range which absolutely 
preclude the possibility of the migration 
of the parasites from one host species 
to the other. A few details as to these 
cases should be of interest. Two hun- 



dred and sixty-two* species of Mallo- 
phaga have been taken from birds of 
North America. Of these 262 species, 
157 are new species while the remain- 
ing 105 species are assumed to be 
specifically identical with Mallophaga 
originally described from European (or 
Asiatic) birds. In a dozen or more 
cases the American forms are called 
varieties of the foreign species. The 
determinations of the American speci- 
mens, referred to European species, 
were based on the descriptions and 
figures of the European authors Nitzsch, 
Giebel, Denny, Piaget, Taschenberg, et 
al. In the case of Piaget and Taschen- 
berg, especially, these descriptions are 
detailed and excellent, and the figures 
good. There existed, however, a doubt 
in these determinations. As already 
mentioned, I have recently had oppor- 
tunity to examine many European speci- 
mens in the collections of the University 
of Halle, and to compare with them 
American specimens taken with me for 
the purpose of this study. This com- 
parison leaves no question as to the 
specific identity of American and Euro- 
pean specimens taken from different 
host species. I could not make this 
comparison for all of the 105 species 
presumably identical, but could do it for 

*The records of the occurrence of these species are 
included in Professor Osbom's papers, notably his " Insects 
Affecting Domestic Animals,** Bull. no. 5. n.s., Div. of 
Ent, U. S. Dep't. Agrlc, 1896, and in my New Mallo- 
phaga, I, (1896), New Mallophaga, II, (1896), and New 
Mallophaga, III, (now printing). A very lew records are 
included in the works of European authors. The number 
given, a6a, is subject to correction, due to a few inttances 
of duplication in Professor Osbom's and my p«pMS. 
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many of them, and in all of the cases 
studied the identity is apparent.* 

To consider now the problem of how 
this condition comes to exist we may 
first refer to and put out of the way the 
few cases of the common occurrence of 
a bird species on the two continents, 
as in the case of imported species 
(domestic fowl, song-birds, the English 
Sparrow) , or in the case of species of 
circumpolar range. We may take into 
account, also, the remote possibility of 
the meeting on mid-ocean islands of 
American and European maritime birds 
of different species. Eliminating these 
few explicable instances of the common- 
ness of parasite to the two continents, 
we have left the great bulk of cases to 
explain in some way which does not 
presuppose an actual migration from 
European to American host. 

Now it is to be noted that the several 
host species to which a parasite species 
is common are almost always closely 
allied forms, that is, species of the 
same genus or representatives of two 
closely allied genera. For examples, 
Docophorus pertusus described by Nitzsch 
from FuUca atra^ the European coot, I 
have taken from Ftilica americana^ the 
American coot; Docophorus latifrons 
described by Nitzsch from Ciiculus cano- 
rus I have taken from Coccyzus califor- 
nicus occidentalis ; Nirmus fuscomarginatus 
found in Europe on Podiceps I have 
found in America on Colymbus ; Nirmus 



* Indeed, I have made new species out of one or two 
American forms which should eirtdently be referred to 
already known European species. 



piceus from the European avocet, Recur- 
virostra avocetta^ is foimd in America on 
the American avocet, Recurvirosira 
americana\ Lipeurus fcrox^ recorded 
from two European species of Diomedea 
I have taken from Diomtdea albatrus 
(California); Lipeurus forficulatus de- 
scribed by Nitzsch from Pelecanus 
onocrotalus I have taken from Pelecanus 
erythrorhynchus (Kansas) and P, cali- 
fornicus (California). And so on through 
the seventeen or eighteen other genera 
of Mallophaga. There are a few in- 
stances, it must be said, in which the 
relationship of hosts is not so close, 
the always conspicuous example of this 
condition being the occurrence of Doco- 
phorus communis through several families 
of passerine birds. But it may be said 
almost without qualification that where 
a parasite species found in Europ>e has 
also been found in America its American 
hosts are the American species repre- 
senting the European genus, or belong 
to a genus very closely allied to the 
European one. On this fact I base my 
belief that the occurrence of a parasite 
species common to several hosts under 
circumstances which do not admit of 
the migration of the parasites from birds 
to bird is due to the persistence of the 
parasite species unchanged from the 
common ancestor of the two or more 
now distinct but closely allied bird 
species. With the spreading of the 
ancestral species, geographical races 
have arisen within the limits of the 
species which have with time and with 
isolation, caused by newly appearing 
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geographical barriers due to geologic 
or climatic changes, come to be distinct 
species — species often distinguished 
only by superficial differences in color 
and markings of plumage, etc. The par- 
asites have remained practically unaf- 
fected by the conditions which have 
produced the differences among the 
birds; the temperature of the host's 
body, the feathers as food, all of the 
environment of the parasite is practically 



unchanged. The parasitic species thus 
remains unchanged, while the ancestral 
Lams or Anas species becomes differ- 
entiated into a dozen or score of specific 
forms, all with a common parasite. If 
this proposed solution of the problem 
may be accepted, it introduces a factor 
into problems of distribution, where 
parasites are concerned, which I do not 
recall having seen presented before. 



NOTES ON NEW ENGLAND ACRIDIIDAE, IV,— ACRIDIINAE, L 



BY ALBERT P. MORSE, WELLESLEY, MASS. 



The New England species of Acridii- 
nae or spine-breasted locusts are readily 
recognized by the presence of a promi- 
nent spine or tubercle projecting from 
the prostemum between the bases of the 
anterior pair of legs. Sixteen species 
of this sub-family have been taken in 
New England; one of these, however, 
Schistocerca americana^ being of purely 
adventitious occurrence. Those that 
form the fauna proper to the district 
fall into two groups : two species of 
Schistocerca, and thirteen species of 
Melanopli. The former genus is at 
present undergoing revision by Mr. 
Scudder; the latter group forms the 
subject of his monumental *^ Revision of 
the Melanopli " (Proc. U. S. Nat. Mus., 
vol. xjc, pp. 1-42 1 ) to which the student 
is referred, for a general discussion of 
the group, for systematic characters. 



and information concerning its extra- 
limitally. 

I have adopted here the sequence of 
genera and species given in that work, 
preceded by Schistocerca, as follows: 
Schistocerca (3 sp.), Hesperotettix (i 
sp.), Podisma (i sp.), Melanoplus (10 
sp., in this order, — atlanis^ saidderiy 
mancus, fasdatuSyfemur-rubruniy extrem- 
usy minor^ coUinus^ femoratus^ punctula- 
/i/x), and finally, Paroxya (i sp.). The 
student dealing with specimens from 
New England or the northeastern States 
alone, however, will find a different ar- 
rangement of his collection preferable, 
e. g., the following: — Schistocerca (3 
sp.), Paroxya, Hesperotettix, and Podis- 
ma (each monotypic in New England), 
and finally Melanoplus, in this order : 
mancus^ saidderi^ atlanis^ femur-rubrum^ 
extremus, fasciaius^ minor ^ collinus^ punc- 
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tulatus^fetnoratus, — or the reverse. The 
advantage of this arrangement is that it 
is easy to remember and greatly facili- 
tates comparison of the species most 
resembling each other, thus, mancus and 
scudderi^ atlanis and femur-rubrum^ etc. 
The terminology of species is that of 
Scudder's Revision. The other works 
referred to are either general treatises 
or those dealing especially with New 
England locusts, familiar to the student 
of Orthoptera and listed in previous 
parts of these Notes. Two articles by 
Mr. Scudder of especial interest in this 
connection will be found in Psyche, 
(1896), p. 367, and the Proc. Boston 
Soc. Nat. Hist, XIX, p. 284, the former 
containing a key to the Melanopli which 
may be of assistance to the student. 
Certain features of this I have em- 
bodied in my own, Avhich, however, like 
those in previous parts of these notes, is 
constructed with especial reference to 
the needs of the novice in determining 
specimens, artificial characters being 
frequently used instead of systematic, 
which are often appreciable only after 
long study of a group. Our species 
will all be readily recognized with the 
exception of the females of certain 
species of Melanoplus. These are, 
without exception, the most difficult to 
discriminate of all our locusts, owing to 
the variability of every available charac- 
ter, — wudth of interspace, form of pros- 
ternal spine, valves of ovipositor, cerci, 
markings, etc. 



The present group is much less attrac- 
tively colored than the Oedipodinae 
though in the living state several of the 
species are decidedly handsome. While 
the prevailing color of most of the 
species of Melanoplus is dull olivaceous, 
a striking variation occurs in femur- 
rubrupty atlanis^ and minor^ individuals 
of both sexes being occasionally found 
which have the face, top of head and 
pronotum bright rose-red. Other color- 
variations are noted in connection with 
the various species. There is in most 
species of Melanoplus considerable 
variation in color locally, according to 
the character of the station where found, 
and also seasonally, whether collected 
early or late in the fall. As a rule 
specimens collected after a number of 
hard frosts are duller, darker and more 
suffused than summer examples, the 
coloration of the individual being appar- 
ently considerably modified by such ex- 
posure. 

In the preparation of this article I 
have examined over 3000 New England 
specimens collected chiefly in person 
and now in my collection, each species 
being represented, save in two instances, 
by a large series of specimens. In 
addition, I have examined for special 
points, a considerable number belong- 
ing to Mr. Scudder, to whom I am 
indebted for favors in a variety of ways, 
and whose publications I have freely 
used, with the result of greatly lighten- 
ing my labors. 
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SIX NEW OR LITTLE KNOWN LARVAE OF PTEROPHORIDAK 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Trickoptilus lohidactylus Fitch. ^ Head 
faintly brownish, retracted at the apex under 
joint 2 ; width .7 mm. Body shining green, 
semi-transparent; no marks; tracheal line 
faintly showing by transparency, dorAl 
vessel darker. Warts rather few haired, i 
and ii united into a single wart, iii small, a 
single hair above and behind spiracle (iiia) 
iv and v united, vi and vii small ; a few short 
secondary hairs subventrally ; all the hairs 
glandular and gummy, swollen at the tips 
even without a lens and often with drops 
along the shaft. The hairs are sordid white, 
sparse, and rise i mm. above the dorsum. A 
row of minute, impressed, black dorsal dots 
on joints 5 to 11. At the bases of the several 
hairs are brown rings, causing the warts to 
appear slightly discolored. In $ larvae the 
sex-glands appear in joint 9, yellowish, not 
pronounced. 

Pupa, Attached by the cremaster; with- 
out winged elevations; green, vinous patch 
on segments 4-5 of abdomen. Head rough- 
ened with coarse tubercles, vinous brown ; 
thorax obliquely truncate anteriorly, 
rounded ; hairs shorter and fewer than 
in the larva, scarcely glandular. Length 
8 mm. 

On smooth leaved golden-rod (Solidago), 
Van Cortlandt Park, New York City, May. 

Oxyftilus tenuidaciylus Fitch. — Head 
green, .7 mm. wide. Body pale green, with a 
faint sub-dorsal white band. Warts i and ii 
united, bearing about ten setae with simple 
ends ; iii with six setae ; a small wart behind 
it with two setae (iiia) ; iv -f- v with two 
large setae and several small ones; a single 
seta behind this (iii b) ; vi with a distinct 
tubercle, but somewhat confused among the 
secondary hairs ; vii of three large setae with 
several shorter ones; secondary hairs scat- 



tered over the body, and these as well as 
some shorter ones from the warts, have 
swollen or cleft tips'. 

Pupa, Slender, tapering behind, fastened 
by the cremaster. A row of subKlorsal tu- 
bercles bearing four spines in a fan-like ar- 
rangement, continued as a carinated ridge 
on the thorax. Thorax widened, the cases 
produced into a point along the abdomen. 
Two slight points above the eyes. Whitish 
green, cases more greenish. There are sev- 
eral spines on the thorax, and some fine, soft 
hairs on abdomen laterally. Another pupa 
was light purplish brown. 

On the buds of blackberry (Rubus), Keene 
Valley, N. Y., June. Found with Butalis 
basilaris Zell., but more closely resembles 
the blackberry buds than this Tineid does. 

Pteropkorus rkynckosiae n. sp. — Expanse 
18 mm. Head and thorax yellowish gray ; 
abdomen neatly lined with brown ; a medio- 
dorsal and six lines on each side ; above, the 
first and third segments are tufted with white 
posteriorly ; legs pale yellow, white towards 
the tips, narrowly lined with brown longi- 
tudinally. Fore-wings yellow-gray ; a small 
double black dot at base of fissure, and one 
half way between this and base ; a minute 
dot towards apex of first lobe. Fringe pale, 
the outer third on first lobe black ; terminal 
part of fringe of second lobe blackish, basal 
part pale, cut by five black wisps ; the fifth at 
apex. Hind wings blackish, a black dot at 
apex of each lobe ; base of fringe of third 
feather whitish, contrasting. 

Larva. Downy, pale green, with short 
white hairs. Pale green, the body tapering 
a little posteriorly ; no marks except a very 
faint, whitish subdorsal line along warts i 
and ii; warts small, i and ii separate, but 
somewhat approximate ; a small wart (iiia) 
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below and behind iii ; iv -|- v distinct with a 
small wart (iiib) behind ; skin densely 
covered with very short, white, club-tipped 
secondary hairs. Feet short. 

On the young leaves of a trailing plant 
{Rhynchosia) at Miami, Fla. December. 

Pterophorm <f///W/i Fernald. — The moths 
both in color and the structure of the geni- 
talia correspond with Prof. Fernald*s species 
rather than with P. homodactylus Wlk ; yet I 
doubt the specific distinctness of these forms. 
It is easy to understand the occurrence of 
two " plume " larvae on Ettpatorium^ as they 
have different habits; but there scarcely 
seems room for a third one. Kellicott's de- 
scription of homodactylus fits elliotii. 

Larva. Head pale, eye black; width 1.9 
mm. Body green, subdorsal and stigmatal 
bands slender, whitish shades, the former 
along warts i and ii ; a waved lateral line, bent 
down behind tubercle iii and a narrow dorsal 
line. Hair long, white, rather abundant. No 
secondary hairs. Tubercles i and ii are dis- 
tinct, but contiguous, in line ; a single hair 
(i jia) behind and below iii ; a small wart of two 
hairs (iii b) behind iv -|- v ; vi and vii several 
haired. Skin with sparse, minute, clear 
granules. In the $ the dorsum of joint 9 is 
all diffusely yellowish. 

Pupa. Fastened by cremaster, much re- 
sembling the larva in appearance. Green 
with the same marks as the larva; the <J 
sex-glands visible. The cases reach to the 
middle of fourth abdominal segment, the leg 
cases to the seventh. The hairs are roughly 
arranged as in the larva, but the warts are 
diffuse, scattered, and there is a median dor- 
sal hair; the hairs are also shorter. 

Exposed feeders on the young leaves of 
Eupatorium at Van Cortlandt Park, New 
York City. May. 

Pterophorus eupatorii Fernald. — Closely 
allied to the preceding, the warts arranged 
the same. Color the same, till the last stage 
when the dorsum becomes all suffused with 
reddish. The hairs are shorter than in P. 
elliotii Txxidi the dorsal ones are blackish in- 



stead of white. There is a pale line along 
warts iv-f-v. Hairs pointed, slightly bar- 
buled. 

The larvae live on the under sides of the 
leaves which they bend together with webby 
silk. 

On Epilohium, Van Cortlandt Park, New 
York City. 

Pterophorus cretidactylus Fitch. — Head 
rounded, higher than wide, partly retracted ; 
green, ocelli black. Body a little thickest in 
the middle, uniform green with a whitish 
dorsal line. Warts round, concolorous, i and 
ii near each other but separate, a small wart 
(iii a) below and behind iii; another (iiib) 
behind iv -f- v, vi and vii not large. Feet nor- 
mal, the abdominal ones slender, wider at 
the claspers. 

Pupa suspended by the cremaster, slender ; 
cases projecting over the abdomen half way^ 
to the tip. Uniformly green, covered with 
tufts of sparse radiating hairs, arranged 
roughly as in the larvae. Length xi mm., 
width 2.5 mm. On aster*, Yosemite, Cal. 
June. 

Synopsis of larvae here described. 

Warts i and ii united ; secondary hairs 
present. 
Hairs sticky glandular ; on Solidago 

T. lobidactylus 
Hairs not sticky ; on Rubus 

O. tenuidactylus 
Warts i and ii separate. 

Secondary hairs present ; on Rhynchosia 

P. rhynchosiae 
No secondary hairs. 
A waved subdorsal line below wart ii ; 
on Eupatorium. 

Hair long (3-3.5 mm.) exposed feeding 

P. elliotii 
Hair short (1.6-1.8 mm.) concealed 
feeding P' eupatorii 

No waved subdorsal line ; on aster 

P, cretidactylus 



• This plant was not determined with certainty. 
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THYNNIDAE IN THE UNITED STATES. 

BY WILLIAM H. ASHMEAD, WASHINGTON, D. C. 



In Ent. News, Vol. Ill, p. 104 (1892), the 
following brief notice by Mr. Wm. H. Patton 
occurs: *'Thynnu8 in California. This 
genus has not hitherto been found north of 
the equator in either hemisphere, nor has 
any of the family Thynnidae. A single 
specimen received from Dr. F. E. Blaisdell, 
from Poway, San Diego County, Cal., is the 
first intimation of its occurrence in North 
America. It is a small black species with 
hyaline wings and may be named Thynnus 
californicus,^^ 

The author has not since published a 
description of this interesting insect and the 
above laconic description is too insufficient 
for me to tell whether or not it is at all 
related to the two Thynnids, described below, 
also from California. 

Telepkoromyia anthracina n. sp. — <f. 
Length 13-14 mm. Black, shining but 
punctate, and clothed with black hairs, the 
hairs greyish on scape, the clypeus anteriorly 
and the anterior femora beneath. Clypeus, 
a small triangular spot above between the 
antennae, and the inner orbits to above the 
middle of eves vellow or yellowish white. 
Wings violaceous black, paler or hyaline at 
basal one-third. Mandibles tridentate, the 
outer tooth the longest, acute. Mesonotum 
with four more or less distinct longitudinal 
grooved lines. Claws with a tooth at the 
middle. 

Hab. — Los Angeles, California. 

Type — No. 5053, U. S. N. M. 

Described from two specimens collected 
by Mr. D. W. Coquillett. 

The genus Telephoromyia is peculiar to 
South America. 

Glyptometopa n. g. 

Body smooth, polished, unpunctate, 
clothed with very sparse, long yellowish- 
white hairs. Head viewed from above quad- 
rate, a little wider than long, with a long 
curved sulcus on each temple above the eye, 



the sulcus fringed with long hairs. Ocelli 
wanting. Mandibles bidentate. Eyes not 
large, oval, placed at the anterior angles of 
the head and almost touching the base of 
the mandibles. Maxillary palpi 6-, labial 
palpi 4-jointed. Antennae 12-jointed, short; 
the scape dilated, with a tuft of bristles 
above, and as long as the pedicel and the 
first two joints of fiagellum united; the 
fiagellum is about as long as the head is 
wide ; pedicel shorter than the first flagellar 
joint, the latter being shorter and slenderer 
than the following joints; the last joint 
the longest, as long as the pedicel and the 
first joint of fiagellum united. Thorax about 
2h times as long as wide, divided into three 
parts, the pronotum quadrate, the anterior 
angles a little rounded, and as long as the 
metathorax; mesonotum transverse, entire, 
about half as long as the metathorax, the 
scutellum not di^erentiated ; metathorax 
viewed from above trapezoidal, the posterior 
face and sides perpendicularly truncate. 
Legs fossorial, the middle and hind legs 
armed with short spines on anterior face, 
with longer spines at apex; tibial spurs 1,2, 
2 ; tarsi long, each pair gradually increasing 
in length, the hind pair being the longest, 
the joints armed with spines; claws simple. 
Abdomen subsessile, long, subcylindrical, 
much longer than the head and thorax 
united, six segmented, the second segment 
the longest, wholly smooth and polished, 
and clothed with long, sparse hairs. 

Glyptometopa americana n. sp. — ?• 
Length 4.5 mm. Uniformly ferruginous, 
sparsely clothed with rather long, glittering 
white hairs; eyes black; middle and hind 
tibiae armed with numerous short, sti^ 
spines, those on hind tibiae less distinct and 
sparser, the anterior tibiae smooth. 

Hab. — Alamedo Countv, Cal. 

Type — No. 5052, U. S. N. M. 

Described from a single specimen taken in 
September, by Albert Koebele. 
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A NEW HEMILEUCA. 

Hemileuca sororia, race olivine^ n. race. 

$. Expanse of wings 52 mm. Upper part 
ot head and thorax densely covered with pale 
yellowish gray hair ; abdomen above entirely 
covered with bright crimson hair. Under 
side of abdomen with yellowish white hair^ 
except apex, where it is ferruginous. Face 
with pinkish ferruginous hair. Legs with 
appressed bright ferruginous hair in front, 
and long dirty white hair behind, except 
On tarsi. Antennae very bright ferruginous. 
Primaries above very pale ochreous, with an 
indistinct discal spot^ slightly outlined in 
orange, situated on a broad transverse band 
of a deeper shade than the rest of the wing. 
No dark marks of any sort. Secondaries of 
the same shade, but still paler, with the 
nervures more or less pale orange. Beneath, 
the secondaries are as above, but the primaries 
have an orange costa and orange nervures, 
and a rosv subcostal shade. 



Hab. — Santa F6, N. M., 7000 ft., autumn of 
1897. Type in U. S. Natl. Museum. This 
beautiful moth is closely allied to H. soraria 
Hy. Edw., from La Paz, Lower California, 
and H. kualapai Neum., from S. W. Arizona, 
both known as yet only in the ? . Dr. H. G. 
Dyar is of the opinion that all three belong 
to one species ; but since oUviae comes from 
a different life-zone from the others, and 
differs from them in ingay particulars, it 
seems best to regard iTas a distinct race, at 
least, until the contrary is proven. 

I will take this opportunity of referring to 
a Scepsis which I took last year at Albuque- 
rque, N. M., September 16, on a purple aster. 
Dr. Dyar identifies it as 5. fulvicollis Hbn. 
The collar is quite red, not pale as in the 
race pallens Hy. Edw., which is supposed 
to occupy the Rocky Mountain region to 
the exclusion of the type. 



T. D. A. Cocker elU 



N. M. Ajirr. Exp, Sia. 
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MORSE.— NOTES ACRID. N. E., III.— ACRIDIINAE. 



Explanation of Plate 7. 
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(Species 33, 34, 35 and 46 are not figured.) 

31. Schistocerca rubiginosa ,f . Head and pronotum from above. 
2^2, " alutacea $, i* u a a u 

36. Mdxinoplus atlanis $ . Cere us. 

Ovipositor. 

End of abdomen from rear. 
Pronotum from side. 
Prosternal spine from front. 
Cercus. 

Pronotum from side. 
Tegmen of left side. 
Cercus. 

Pronotum from side. 
Tegmen of left side. 
Furcula from above. 
Cercus. 

Meso- and metastema ; interspace transverse. 
femnr-rubrum $. Cercus. 

9 . Ovipositor. 

? . Meso- and metasterna ; interspace longitudinal. 

i . Furcula from above. 

9 . Prosternal spine from front. 

Cercus. 

Ovipositor. 



36a. 
36b. 
36c. 
36d. 

37. 

37a- 

37b. 

38. 
38a. 

38b. 

38c. 

39 

39^- 
40. 

40a. 

40b. 

40c. 

4od. 

41. 

41a. 

42. 
42a. 

43- 

43a- 

43b. 

44- 

45- 

45 a- 
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9. 
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9. 

9. 

scudderi {J 
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<f 
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fasciatus $ 
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mancus 

4. 
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extremus $ . 

?. 
mifuyr $ . Cercus. 

*' 9 . Ovipositor. 
collinus $ . Cercus. 

9 . Ovipositor. 
9 . Pronotum from side. 
femoratus $ . Cercus. 
punctulatus $ . Cercus. 

9 . Ovipositor. 
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Ang. —angulation at base of scoop of ovi- 
positor, — 40a, 42a. 
C. = cercus of female, — 40a. 
F. -^ furcula, — 40c. 
I. ^^ interspace between inesosternal lobes, — 

39a- 
L. 1. = lateral lobe of pronotum, — 37a. 



L. V. = lower valve of ovipositor, — 40a. 
P. s. = principal sulcus, — 36c. 
Sc. = scoop of ovipositor, — 40a, 42a. 
Sg. p. = subgenital plate of male, — 36b. 
U. V. = upper valve of ovipositor, — 4OJ1. 
V. = vertex of head, — 31. 
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NOTES ON NEW ENGLAND ACRIDIIDAE, IV, — ACRIDIINAE. — II. 

by albert p. morse, wellesley, mass. 

Key. 

A. Without trace of tegmina or wings ; dark olive-green above, length one inch 
or a little less ; on higher mountains. ..... Podisma. 

B. Cerci of male relatively stout, the middle distinctly more than half as broad 
as the base. Sp. 35, P. glacialts. 

[BB. Cerci of male slender, the middle less than half as broad as the base. 

P. variegata. * ] 
AA. Tegmina present. 

C. Size large, length of tegmina 27 mm. or more. . . Schistocerca. 

D. Very large, tegmina 42 ($) to 55 (9) mm. long. Body and teg- 
mina brown, conspicuously varied with ashy and yellow stripes and 
fuscous spots, with a pale midnlorsal line on head, pronotum, and 
closed tegmina. ..... Sp. 33, S. americanal 

DD. Smaller, length of tegmina 27 ((f) to 40 (9) mm. 

E. With a distinct, pale yellow mid-dorsal stripe on head, pronotum 
and closed tegmina. General color varying from rusty brown 
through yellowish to olive-green. Vertex more prominent 
(Fig. 32). ...... Sp. 32, 5. rt////«<r^<j. 

EE. Without such stripe, only the dorsal edge of closed tegmina 
sometimes yellowish. General color rusty brown. Vertex less 
prominent (Fig. 31). . . Sp. 31, ^. rubiginosa, 

CC. Size medium or small, tegmina not over 23 mm. long. 

F. Pronotum deeper than broad. Hind tibiae greenish blue. General 
color when fresh (sometimes becoming very dark when dry) a bright 
pale green, with a conspicuous narrow purplish mid-dorsal line on 
pronotum, usually on head also, and with the dorsal part of closed 
tegmina usually largely purple. Antennae pink, short, of female 

* Not known from New England, but found near Ithaca, N. Y. See Scndder, — Rev. Melanopti, p. loi, pL vU, fif . 4. 
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less than head plus pronotum, of male a little longer proportionally. 

Small, 16 to 24 mm. Cerci of male straight, tapering evenly to a 

sharp, conical point. Sp. 34, Hesperotettix brevipennis, 

FF. Not as above : coloration usually dull, chiefly brownish or oliva- 
ceous, the tegmina invariably so. 

G. Hind tibiae bright greenish blue. Hind femora not trans- 
versely banded, slender, of male about 12 mm., of female about 
16 mm. long. Tegmina fully developed, at least double the 
length of the pronotum, not spotted or streaked. Body slender, 
eyes noticeably prominent. Antennae very long, of male twice, 
of female distinctly more than once, as long as head plus pro- 
notum. Mid-carina of pronotum distinct, equally developed 
throughout. Prosternal spine long, tapering, sharply pointed. 
Cerci of male nearly symmetrical, slender, the tips a little 
expanded, and incurved, caliper-like. Sp. 46, Paroxya floridana, 

GG. Not as above Melanoplus. 

Key to species of Melanoplus — Males. 

I. Tegmina no longer or scarcely longer than pronotum.* 

2. Cerci slender, clasp-like, four times as long as their middle breadth 
(Fig. i?>), Furcula well-developed but short (Fig. 38c). Mid-carina of 
pronotum indistinct on prozona M. mancus, 

2'. Cerci broad, sub-triangular, less than three times as long as the middle 
breadth (Fig. 37). Furcula usually very short. Mid-carina of pronotum 

distinct throughout M, scudderi, 

i'. Tegmina much longer than pronotum. 

3. Subgenital plate with apical margin conspicuously notched (Fig. 36b). 
Tegmina equalling or passing the hind femora. Cerci subtrapezoidal, 
about twice as long as broad (Fig. 36). , , , , M. atlanis. 

3'. Subgenital plate not conspicuously notched. 

4. Cerci distinctly forked, the lower branch narrower (Fig. 43). Af, collinus, 
4' (4")- Cerci of irregular shape or very unequal width. 

5. Cerci with apical two-fifths suddenly narrowed on ventral side to 
nearly one-half the width of basal three-fifths (Fig. 42). M. minor, 
5'. Cerci broadly expanded apically. 



*M€l. ulandicus Blatch. (Psyche, April 189S, p. 196 = M. abffrtivus £. M. Walker, Can. Ent., April 1898, p. go), foond 
in the victnity of Toronto, Canada, resembles mancus, especially the female. The male may be readily separated from 
mancus by the cerci which are shorter, but little longer than their width at base, ^ith sides tapering evenly to a flattened, 
Tery slightly expanded tip. This species may possibly occur in the St. Lawrence basin within our boundaries. 
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6. Cerci roughly sock-shaped by an expansion on the dorsal 
margin of apex (Fig. 44) . Hind femora robust, not transverse- 
ly banded with dusky. Interspace between mesosternal lobes 
nearly twice as long as broad. A large, robust specie^, with 
unspotted tegmina. . . . . M, femoratus. 

6'. Cerci terminating in a transverse, oval, tumid lobe (Fig. 45). 
Hind femora slender, transversely banded. Interspace sub- 
quadrate. Tegmina more or less distinctly spotted. A 

species of medium size M, punctulatus, 

4". Cerci simple in outline, nearly straight. 
7. Furcula very short. 

8. Cerci nearly straight, three or four times as long as their middle 
breadth and sub-equal in width throughout (Fig. 39) . 

M, fasciatus, 

8^ Cerci less than three times as long as their middle breadth, 

tapering, slightly curved dorsad (Fig. 37). M. scudderi, 

7'. Furcula long, much longer than last dorsal segment, from which it 

arises (Fig. 40 c) . 

9. Cerci tapering, the distal half less than half as broad as the 
extreme base (Fig. 40) . , . M, fetnur-rubrum. 

9'. Cerci with the distal half distinctly more than half as broad 
as the extreme base (Fig. 41). . M, extretnus. 

Key to Species of Melanoplus. — Females.* 

I. Tegmina no longer or scarcely longer than pronotum (See note on p. 256). 

2. Interspace between mesosternal lobes usually distinctly transverse. (Fig. 
39a). Mid-carina of pronotum usually obsolete or rudimentary on pro- 
zona. Lateral lobes of pronotum noticeably longitudinal, the ventral half 
very pale in color, contrasting strongly with the dorsal half (Fig. 38a) . 
Tegmina shorter than pronotum, sub-oval (Fig. 38b). A conspicuous 
oblique pale streak on the metepisternum. . M, mancus, 

2'. Interspace quadrate. Mid-carina of pronotum conspicuous, about equally 

* Id using this table it should be distinctly understood that implicit reliance cannot be placed on any single duracter, 
so great is the similarity between species and so wide the range of individual variation. In many cases all available 
characters need to be considered in order to determine with certainty the species to which a given specimen belongs. In 
addition to the points stated in the table, the measurements, locality, and date may be found helpful. From 90 to 95 % of 
the specimens examined will be readily determined by this table, most of the remainder with a little trouble, aad about 2 
or 3 ^7( not until the student has become thoroughly familiar laith adl of the species here ccmsidered. Femer ah ts will be 
at once recognized by its size ; punctulatus by the form of the ovipositor ; miner ^ less readily, by the same means ; 
and scudderi by the tegmina ; but the other five will be more difficult. 
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developed throughout. Lateral lobes nearly as deep as long, the dorsal 
and ventral halves not strongly contrasted in color. Tegmina sublanceo- 
late, tapering toward apex, about twice as long as wide (Fig. 37b). 
Metepisternum lacking distinct pale streak. . . . Af. scudden. 

i'. Tegmina much longer than pronotum. 

3. Large, robust; hind femora 16 mm. or over (usually 18-19). Dorsal area 
of closed tegmina separated from lateral area by a pale streak which some^ 
times suffuses entire dorsal area. ..... M. fomoratus, 

3'. Smaller; hind femora not over 14 mm. 

4. Lower valves of ovipositor about straight, the lateral tooth nearly or 
quite obsolete (Fig. 45a). Interspace between mesostemal lobes 
transverse. Tegmina maculate with dusky. Hind femora conspicu- 
ously banded on outside and cherry-red within at base. M. punctulatus, 
4'. Lower valves of ovipositor with the apex more or less distinctly 
decurved, and with a distinct lateral tooth midway of the lower outer 
margin (Figs. 36a, 40a, etc.). 
5. Interspace between mesostemal lobes longitudinal or quadrate. 
Species with tegmina usually passing the hind femora, the body 
relatively slender, the pronotum when seen from side often 
depressed at the principal sulcus, with smaller, uninflated pro- 
zona (Fig. 36c). 
6. Tegmina more or less flecked with dusky and pale spots 
along the middle. Hind femora usually showing more or 
less distinct fuscous bands, at least on the dorsal side. 
Upper valves of ovipositor angulated at base of scoop (Figs. 
42a, 40a, etc.). 
7. Prosternal spine nearly cylindrical, the tip bluntly 
rounded, often bulbous (Fig. 4od). Cerci once and 
a half or twice as long as wide, sharply pointed, some- 
what acuminate, the sides slightly concave (Fig. 40a) . 
Ovipositor seen from side with the basal part of scoop 
longer, the angle between scoop and stem more obtuse. 
Hind tibiae red. Hind femora largely or wholly lack- 
ing transverse dusky bands except on dorsal part of 
inner face. Mid-carina of pronotum frequently distinct 
on prozona. .... J/, femur-rubrum. 

7'. Prosternal spine tapering, the tip pointed (Fig. 36d). 
Cerci shorter, only about one and one-third times as 
long as wide, rather dull at tip, the sides straight or 
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often convex (Fig. 36a). Upper valves of ovipositor 
with scoop shorter, the angle at junction with stem 
more pronounced (Fig. 36a). Hind tibiae either 
glaucous or red. Hind femora usually with conspicu- 
ous dusky oblique bands. Mid-carina of pronotum 
seldom distinct on prozona. . M, atlanis. 

6'. Tegmina and hind femora immaculate or showing only 
faint traces of spots or bands. No angulation at junction 
of scoop and stem of ovipositor (Fig. 41a). Prozona fuller 
proportionally, the dorsal line of pronotum horizontal. 
Interspace usually sub-quadrate or transverse. M, extremus. 
5'. Interspace between mesosternal lobes .sub-quadrate or distinctly 
transverse. Species with relatively stout body, swollen prozona 
(giving a thick-necked appearance, Fig. 43b), and tegmina not 
passing hind femora. 

8; Tegmina about reaching end of hind femora. Interspace 
but little transverse. 

9. Scoop of ovipositor very short, deeply concave, with a 
single or no denticulation at base of outer edge ; lower 
valves with the tips correspondingly short and decurved 
(Fig. 42a). Hind tibiae usually glaucous but often red. 
Tegmina flecked with dusky and pale spots, hind femora 
obliquely banded. Lateral carinae of pronotum usually 
bordered below on the prozona by a broad fuscous 
stripe which is crossed obliquely by a distinct, narrow, 
pale line. Prozona less inflated than in coUinus and 
body less robust. ..... J/, minor, 

9'. Scoop rather long, the outer edge of basal half crenu- 
lato-denticulate, the tips of both pairs of valves long 
and evenly tapering (Fig. 43a). Hind tibiae coral red. 
Fuscous stripes on prozona indistinct, often lacking. 
Tegmina maculate and hind femora obliquely banded. 
A robust species with noticeably tumid prozona and 
thick-necked aspect (Fig. 43b). M. coUinus. 

8'. Tegmina reaching but one-half or two-thirds the length of 
the hind femora. Interspace rather strongly transverse. 

10. Hind femora with conspicuous oblique dusky bands, 
at least above. Hind tibiae r<;d. Tegmina usually 
dark brown, flecked with dusky and pale spots. A 
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robust species with interspace strongly transverse (Fig. 
39a). Prosternal spine variable, rather short. Ovi- 
positor similar to that of extremus or a little stouter. 

M, fasdatus. 
lof. Hind femora not obliquely banded, rarely with traces 
of dusky on dorsal part of inner face. Hind tibiae 
variable. Tegmina brownish oUve, immaculate or 
very nearly so. General color varying from greenish 
to brownish olive, with black markings. Interspace 
varying from sub-quadrate to rather strongly trans- 
verse. Tegmina variable in length, sometimes passing 
hind femora. Prosternal spine variable, most resem- 
bling that oi ftmur-rubrum. Scoop of ovipositor in 
side view without angulation at junction with stem 
(Fig. 41a). . M. extremus. 



ON SOME NEW AND ANOMALOUS TETTIGONINAE. 



BY C. F. BAKER, AUBURN, ALA. 



The following new species belong to 
genera not before recorded from Amer- 
ica. They occupy as anomalous a posi- 
tion among the Tettigoninae, as does 
Tinobregmus among the Jassinae. Like 
Tinobregmus, they present a remarkable 
difference in the two sexes, and are 
heavily robust in form. All four species 
belong to the far west, the eastern limit 
being Colorado. 

The ocelli are not as near the front 
margin of the vertex as in some other 
unquestioned Tettigonids. Compared 
with Acocephalus, the eyes are distant 
from the front edge of vertex, and 
occupy a position never approached by 
the ocelli in Acocephalus. Besides, 
other details of structure show a closer 



relationship with the Tettigonine series, 
where I have placed them. The single 
species of BathysmatophoruSy reuteri, was 
described from the Scandinavian coun- 
tries. Errhomenus, with its single spe- 
cies, brachypterus^ is quite widely distrib- 
uted in Central Europe. 

Bathysmatophonis uhleri n. sp. Length 
of 9 9.5 mm. Color pale brownish, irrorate 
with darker, minuteh' so on head and prono- 
tum, coarsely on dorsum and fore femora. 

Vertex about a half longer on middle than 
next eyes, rather strongly depressed ; ocelli 
about midway of its length, and somewhat 
nearer the median line than to eves. The 
front subrectangular in general outline, a 
little broader above, somewhat timidly ex- 
tended, and crossed by numerous faint dark 
arcs. Clypeus regularly oblong, nearly two- 
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thirds the length of the front and distinctly 
exceeding the genae. Genae very strongly 
incurved below the eyes, making the latter 
unusually protuberant. Pronotum little 
longer than vertex, faintly transversely 
aciculate and with several shallow transverse 
creases or constrictions. Elytra trapezoidal 
in outline, reaching the middle of last dorsal 
segment ; color sordid whitish with numerous 
fine irregular irrorations, which are more 
distinct on veins. Fore and middle femora 
with numerous small white spines. All tibiae 
more or less marked with dark. 

Last ventral segment a half longer than 
preceding and with it having a slight median 
keel ; hind margin truncate with a median 
notch reaching half the length of the seg- 
ment. Ovipositor nearly one-third the length 
of the body and exceeding the pygofers by 
nearly i mm. 

Length of ^ 6 to 8 mm. Much darker 
than the female, the sternum and most of 
venter black. In some specimens the upper 
part of face is shining black. The vertex is 
shorter and the pronotum less strongly arcu- 
ated behind. The elytra exceed the abdomen 
^y -5 to .75mm. The plates are long, slender, 
acutely curved upwards distally, and supplied 
at base with a slight transverse callosity. 
The valve is short and very obtusely angu- 
late. The last ventral segment is broadly 
roundly extended backwards at middle. 

Described from one female and sev- 
eral males in the National Museum, 
collected at Los Angeles, Cal., by Mr. 
Coquillett and at Dunsmuir, Cal, by 
Mr. Wickham. These specimens bore 
the Mss. name Lystridea conspctsa Uhl. 
67A^ seems to be entirely congeneric 
with reuieri, 

Brrkomenus lineatus n. sp. Length of J 
7mm. Color pale yellowish brown. Head 
slightly wider than pronotum. Vertex 



bluntly angulate, nearly twice longer at 
middle than at eyes, once and a half the 
length of pronotum; numerous indistinct 
brownish transverse arcs on front ; two black 
dots near hind margin of disc of vertex. 
Ocelli at about half length of vertex and 
equidistant from median line and anterior 
margin of vertex. Clypeus broad at base, 
rapidly narrowing to the oval tip which pro- 
jects beyond the genae. Pronotum short, 
the width twice and three fourths the length, 
fore and hind margin nearly parallel, the 
latter broadly angularly emarginate ; laterally 
distinctly carinate; disc with a transverse 
row of about six black dots ; anterior margin 
with a conspicuous though not large black 
spot behind each eye. Elytra obliquely 
truncate behind, not equalling second ab- 
dominal segment, sordid whitish in color, 
the discs of cells darker. Dorsum with a 
double median longitudinal row of black 
dots, each segment with about two trans- 
verse rows of minute black points; the 
spiracles in black dots. Sternum more or 
less black laterally. 

Last ventral segment twice length of 
preceding, the hind margin truncate, with 
a very shallow median notch. Ovipositor 
slightly exceeding pygofers. 

Length of $ 5.5-6 mm. Far darkei and 
more heavily marked than the female. 
Vertex shorter than pronotum and more 
strongly irregularly concave. A more or 
less well-defined dark median line extending 
from point of vertex to scutel. All below 
except legs largely black, sparingly irregu- 
larly irrorate with yellowish ; a conspicuous 
yellowish band extending from beneath 
antennal pit back upon the proplurae. Fe- 
mora lineate with dark. Dorsum black with 
a few whitish points. Elytra exceeding 
abdomen by about one mm., sordid white 
with irregular dark cloudings in the cells. 
Wings transparent, slightly smoky apically. 

Valve black, scarcely exserted, remainder 
of genitals more or less sordid whitish. 
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Plates long, slender, parallel sided below, 
becoming acute apically and curving upward. 

Described from two females and five 
males taken at Pullman, Wash., by 
Prof. C. V. Piper. 

Brrhomenus montanus n. sp. Length of 
9 6.5-7 mm., of <y 5.25-6 mm. Very close 
to lineatus. The last ventral segment of 
female is distinctly produced medially within 
the protruding lateral angles ; the apex with 
a small median notch. The plates of the 
male are not as acute or strongly bent up- 
wards as in lineatus. The elytra of the 
male exceed the abdomen but little, and lack 
any noticeable contrast of colors. 

Described from three females and 
four males collected by myself in north- 
ern Colorado. They occurred in the 
foot-hills west of Fort Collins in May, 
and at Cameron Pass from loooo feet 
to above timber, during July. I was at 
first inclined to place this with lineatus 
as a variety, but would at present be 
scarcely justified in so doing. Series 
from points between Washington and 
the mountains of Colorado are needed 
to decide the question. 

Errhomenus oregoncnsis n. sp. Length 



of $ 7 mm. Closely resembling a fully 
colored example of montanus. The vertex 
is proportionally shorter and more blunt. 
The front is more tumid and as viewed from 
the side not evenly curved upon the clypeus. 
The anterior legs are unusually pale. The 
head is about as broad as pronotum. The 
elytra are broadly rounded behind instead 
of being obliquely truncate, and they slightly 
exceed the second segment. 

Length <}, 5-5.5 mm. The male has ab- 
breviated elytra which reach only the penul- 
timate dorsal segment. The colors, sordid 
white to black, are more sharply contrasted 
than in the other species, though similarly 
disposed. The transverse row of black spots 
on the pronotum is very sharply defined, 
though the darker longitudinal band is 
wanting. The abbreviated elytra flare 
slightly, giving the male a shortened, robust 
appearance which is very suggestive of 
Tinobregmus. 

Described from one female taken at 
Corvallis, Oregon, by Prof. A. B. Cord- 
ley, and several specimens in the Nation- 
al Museum collected in Oregon by Mr. 
Koebele. The shortened elytra of the 
male brings a new element into the 
genus, but the relationships of the fe- 
male with lineatus and montanus are 
unquestionable. 



THE COCCID GENUS SOLENOPHORA IN THE UNITED STATES. 

BY T. D. A. COCKERELL, N. M. AGR. EXP. STA. 



The genus Solenophora Maskell, is repre- 
sented by two species confined to New Zea- 
land, so far as published information goes. 
Mr. Maskell has been kind enough to send 
me specimens of both these species ; to them 
I have just added a third, collected by Mr. 
Koebele in Mexico, and transmitted to me 



by Dr. Howard. To thus receive a supposed 
endemic New Zealand genus from Mexico 
was indeed surprising; but to-day, before the 
report on the Mexican material has appeared 
in print, there comes to hand yet another 
species, from Colorado I ^ 

Solenophora coloradcnsis^ n. sp. J . Scale . 
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oval, 2^ mm. long, i^ bro!id, about i high ; 
ochre vellow, more or less bright lemon yel- 
low at the sides, very rough and irregularly 
nodulose; dorsal area with a more or less 
distinct longitudinal carina or ridge, and 
two transverse ones; extreme margin with 
little tubercles ; hind end little produced, 
with the usual round orifice. 

$ . Pyriform ; skin after boiling colorless, 
the contained embryonic larvae pink. Many 
small and slender rods, and double (figure- 
of -8) glands; skin sometimes suffused with 
brown ; no legs ; antennae represented by 
minute tubercles emitting two or three bris- 
tles ; mouth-parts brownish, rather small, but 
well-developed; caudal tubercles rather long, 
with a short but rather stout bristle; anal 
ring with 6 hairs. 

Eggs slate-grey, \ mm. long. 

Embryonic larva with rows of figure-of-S 
glands, instead of the spines of Eriococcus, 
etc. Antennae six-segmented, 3 longest, the 
others subequal ; 6 oval, bristly ; claw very 
long. 

$ . Scale small, cylindrical, creamy white. 

Hah. — Caflon City, Colorado, on twigs 
and stems of AirifUx canescens. ^X^ollected 
by Mr. E. Bethel; sent by Prof. Gillette. 
On one of the twigs is also a parasitised 
example of Mytilaspis concolor (Ckll.), which 
is new to Colorado. This was described as 
a variety of M. alha^ but is doubtless distinct. 
The real M. alba (type locality Jamaica) 
must be added to the U. S. fauna, having 
just been found by Mr. Quaintance in Florida. 



PALISOT DE BEAUVOIS* WORK ON 

THE INSECTS OF AFRICA AND 

AMERICA. 

Thb ** Insectes recueillis en Afrique et en 
Am^rique " has according to Hagen 90 
plates. A collation of the two imperfect 
copies in the libraries of Harvard College 
and the Museum of Comparative Zoolog/ 
give just this number but they are very 
irregularly numbered, and the following list 
may serve to show whether copies in other 
libraries are more complete or not. 
Apt^res, I, 3, 4» 5* 6 = 5* 
Col^opt^res, i, xb, xc, id, le, 2, 2b, 3, 3b, 
3C» 3d» 4i 4b, 5t 6» 6b, 7, 8, 9, XX, X5, 30, 
30b, 3X. 32, 34, 35, 36, 37, 38 = 30. 
H^mipt^res, i, 2, 5, 5b, 6, 7, 8, 9, 10, xi, 12, 

X9, 20, 20 = 14. 
Orthopt^res, x, xb, 2, 2c, 3, 4, 5. 7, X2, X3, X4 

s XX. 

N^vropt^ree, i, 2, 3, 7, » 4. 

L^pidopt^res, x, ib, 2, 2b, 2c, 3, 4, 5, 6, 6, 7, 

20, 21, 22, 23, 24, « x6. 

Hym^nopt^res, x, 2, 3, 7, 8, 9, 10, = 7. 

Dipt^res. i, 2, 3, = 3. 

There are two plates marked H^m. 20, one 

of Homoptera, the other of Heteroptera; and 

two marked Lfcp. 6, both species of •* Pap- 

ilio." 

Samutl H. Scuddtr^ 

CoRRECTxoN. — Line 10 on p. 237 should 
read : b*. Tegmina with no well formed 
intercalary vein. 



The Butterflies of the Eastern United States and Canada. 

With special reference to New England. By Samuel H. Scuddbr. 

Illustrated with 96 plates of Butterflies, Caterpillars, Chrysalids, etc. (of which 41 are 
colored) which include about 2,000 Figures besides Maps and portraits. 1958 Pages of Text. 
Vol. I. Introduction; Nymphalidae. 
Vol. 2. Remaining Families of Butterflies. 
Vol. 3. Appendix, Plates and Index. 

The set, 3 vols., royal Svo. half levant, $75.00 net' 

HOUGHTON, MIFFLIN & CO., 4 Park St., Boston, Mass. 
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A NEW VOLUME OF PSTCHE 

began in January, 1897, and will continue through three years. The subscription 
price (payable in advance) is $5.00 per Volume, or $2.00 per year, postpaid. 
Numbers are issued on the first day of each month. Libraries and individuals 
generally ordering through subscription agencies {which only take annual sub ^ 
scriptions) will please notice that it is cheaper to subscribe for the entire 
volume at once directly of us. — Any early volume can be had for $5.00, unbound. 
Address Psyche, Cambridge, Mass. 

Vols. 1-7, Complete, Unbound •-.... $33.00. 
Vols. 1-7, and Subscription to Volume 8 - - - - $37.00. 
Vol. 7 contains over 5oo pp. and 10 plates, besides other Illustrations. 



Published by Henry Holt & Co., New York. 

- Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 



Scudder's Brief Guide to the Com 
moner Butterflies. 



Bj Samuel H. Scuddbr. xi + 206 pp. 
i2mo. $1.25. 

An introduction, for the joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost sureljr met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
puipose to treat th^m as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
|heir habits of life. 



By Samuel H. Scuddsr. 186 pp. i6mo. 

$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our mott conspicuous American 
butterflies. At the tame time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our natire forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tri^. By using a single 
butterfly as a special text, one maj discourse 
at pleasure of many : and in the hmlted field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 



A. SMITH & SONS, 269 PEARL STREET, New York. 

■iirrrACTuans avd ufortiss or 

aOODS FOR ENTOMOLOaiSTS, 

Klaeger and Carlsbad Insect Pins, Setting 

Boards, Folding Nets, Locality and 
Special Labels, Forceps, Sheet Cork, Etc, 
Other articles are being added. Send for List 




DIPTERA OF THE ORGAN MOUNTAINS IN SOUTHERN NEW 

MEXICO. — II. 

BY C. H. TYLER TOWNSEND, LAS CRUCES, NEW MEXICO. 



In the latter part of August, 1897, a 
few days were spent collecting in Fil- 
more Canon, and on the main ridge of 
the Organs above its head. The more 
notable results of this collecting are 
here given. Filmore Canon runs down 
the west slope of the range, and is 
about five miles long, its head being 
about 8,000 feet and its mouth about 
5,000 feet altitude above sea. During 
the moister season of the year a stream 
of clear cold water courses down the 
canon, flowing over sandy beds and 
amongst boulders, often dropping from 
a few to ten or fifteen feet over masses 
of roclc, finally dashing down a wall 
about fifty feet in height some distance 
within the mouth of the canon. At the 
time of the above visit the bed of the 
stream was for the most part dry in 
the upper three or four miles of its 
course, the water seeping out at inter- 
vals but soon disappearing again. 

5. Tersesthes torrens Towns. Thir- 
teen females taken on horses, at camp 
in Filmore Canon, about 6,000 ft., 
August 29, 1897. They were particu- 



larly bad about the horses' heads, 
especially about the eyes. 

This species was discovered by me 
June 21, 1892, on the Continental 
Divide, 7,000 ft., six miles west of 
Patterson, in Socorro county, N. M. 
The genus and species were described 
in Psyche, January, 1893 (vol. 6, pp. 
369-371, with pi. 8). The present 
specimens found in Filmore Canon, 
Organ Mts., are the first and only ones 
that have come to notice since the dis- 
covery of the original specimens. The 
genus and species are easily recogniza- 
ble by the descriptions and plate in 
Psyche. 

6. Volucella victoria Will. Three 
males, top of ridge above head of Fil- 
more Canon, about 8,500 ft, August 28, 
two being taken on flowers of a grass, 
BouUhua sp., prob. hirsuta Lag. (det. 
Tinsley), and the other on flowers of 
Chrysopsis viilosa Nutt. var. (det. Tins- 
ley). 

7. Coptstylum marginatum Say, var. 
One male, top of ridge above head of 
Filmore Ca&on, about 8,500 ft^ Au- 
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gust 28, on flowers of Eriogonum jamesii 
Benth. (det. Tinsley) . 

Length, lo^ mm. (not incl. antennae). 
Yellow stripe of cheeks not reaching 
oral margin. Antennae light yellowish 
red, except black arista. Yellow spots 
of frontal triangle subobsolete, pile 
black. Pile of thoracic dorsum black, 
of pleura whitish, no yellow on sides 
of dorsum nor in front of scutellum. 
Fourth abdominal segment with no trace 
of a band, wholly greenish black, 
clothed with white pile. The reddish 
yellow bands of second and third seg- 
ments are well separated. Second and 
third segments of venter yellowish. 
Proximal half of tibiae yellowish, meta- 
tarsi more or less reddish. 

This specimen can not be referred to 
Williston's var. lentutn^ but may be 
intermediate between kntum and the 
normal form. 

8. CuUrebra nitida Qoq, Two males, 
Filmore Canon, about 6,000 ft, Au- 
gust 27, 1897. These specimens, and 
others which were seen but not cap- 
tured, were found flying up and down 
the bed of the stream at the camp, and 
alighting on rocks beside or between 
the pools of running water. 

They agree with Coquillett's de- 
scription, except that the two opaque 
poUinose spots contiguous to the eyes 
are not distinct, and the abdomen shows 
faint suggestions of pollen in certain 
lights at extreme base. 

9. Peleteria iterans Walk. Two 
females. One on flowers of Chrysopsis 
villosa Nutt. var., top of ridge above 



head of Filmore Canon, about 8,500 ft 
Augu.st 28. The other, Filmore Canon, 
about 6,000 ft., August 27. 

This is the species which I have 
always identified as Echinomyia {Pekte- 
rid) iterans Walk. According to Mr. 
D. W. Coquillett's Revision of Tachini- 
dae of America north of Mexico (Techn. 
Bull. No. 7 Div. Ent. U. S. Dept. 
Agric), this species would be known as 
Peleteria tesseUata Fab. From a lack 
of evidence upholding the synonyms 
given in this work, I am constrained to 
continue to call this species P. iterans. 
There are many reasons which make 
the synonymy given by Mr. Coquillett 
under Peleteria and Archytas extremely 
doubtful. I have followed Williston's 
conception of P. iterans Walk. (Trans. 
Am. Ent. Soc. XIII, p. 301), in con- 
sidering that it possessed the bristles 
contiguous to lower portion of eyes ; 
while in the above " Revision " iterans 
Walk, is placed in Archytas in which 
these bristles are absent, and is more- 
over made a synonym of A, lateralis 
Mcq. (formerly known 2ks/urinia later- 
alis) I Further, we have only the 
author's dictum that the present species 
is the same as the European tessellata 
Fab. ; while both Brauer and Bergen- 
stamm and van der Wulp, who ought to 
know the European form, have consid- 
ered the American different. This is only 
one of the many examples of incongruity, 
and lack of substantiating evidence for 
statements made, to be found in Mr. 
Coquillett^s paper, to which I shall have 
occasion to refer in detail at another time. 
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10. FeleUria thomsoni Will. Twenty 
specimens (i8 $ and 2 9), varying 
from small to large, as follows : Sixteen 
males, top of ridge above head of 
Filmore Canon, about 8,500 ft., August 
28, six taken on flowers of Eriogonum 

jamcsii Benth. One male and one 
female, Filmore Canon, about 6000 ft., 
August 29, on flowers of Gutierrezia sar(h 
throe. One male and one female in cop., 
Filmore Canon, about 7000 ft., August 
28, on flowers of Gutierrezia sarothrae. 

11. Gaediopsis monticola n. sp. One 
male, top of ridge above head of Filmore 
Canon, about 8,500 ft., August 28. 

Length, loj mm. Differs from de- 
scription of G. seiosa Coq. (Rev. Tach. 
p. 136) as follows: Tibiae yellowish red, 
the anterior ones blackish at base. 
Face and sides of front pale yellowish, 
former silvery and latter cinereous polli- 
nose. Second antennal joint yellowish 
or reddish. Sides of abdomen on first, 
second, and third segments broadly pale 



red, leaving a broader median area of 
black between, which widens posteriorly. 
Front at bases of antennae twice as wide 
as either eye, at vertex one and one-fifth 
times width of either eye. The fine 
bristly hairs on sides of face are in two 
parallel approximated rows near margin 
of eyes, there being none between the 
lateral facial row and the facial ridge 
row. Cheeks as broad as one-half eye- 
height, clothed with bristly hairs. An- 
tennae four-fifths as long as face, third 
joint nearly or quite three times as long 
as second. First aristal joint as long as 
wide ; second four or five times as long 
as first, and fully one-third total length 
of last joint, which is much tapered on 
its final third. The middle tibiae each 
bear four macrochaetae on front side, 
the fourth or upper one the shortest, in- 
creasing in length to the lowest one 
which is longest. Otherwise agrees in 
all respects with the characters given for 
G. setosa. 



NOTES ON NEW ENGLAND ACRIDIIDAE, IV, — ACRIDIINAE, IIL 



BY ALBERT P. MORSE, WELLESLEV, MASS. 



2 2. SCHISTOCERCA St&l. 

Schistocerca Stal 1873. Recensio or- 
thopterorum, I, 73. 

This genus includes locusts of large 
size and rapid and powerful flight; 
they are somewhat arboreal in habit, 
frequently alighting or feeding on trees 
and shrubs. 



31. Schistocerca rubiginosa Harris. 

Fig. 31- 
Acridiutn rubiginosum. Harris Mss. 
in Scudder, Materials etc., Boston Journ* 
Nat. Hist., VII, 467 (1862); Thomas, 
Syn. Acrid., 170; Femald, Orth. N. K, 
31 ; Comstock, Introd., 106; BeutenmtU-^ 
ler, Orth. N. Y., 304. 
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Acrydium rubiginosum. Smith, Orth. 
Ct., 370. 

Schistocerca rubiginosa. Morse, List, 

Measurements from 1 04 <f , 43 9 '• — 
Antenna: (f, 13-14.5 ; 9, 14-16. H. 
fem. : ^, 16-19; 9, 20.5-24: Teg.: 
<J, 25-30; 9,32-41. Body: <y , 28- 
ll\ ^'i 39-54- Total : $ , 34-39 ; 9 , 
44-53 mm. 

One male from Connecticut has the 
dorsal margin of the tegmina pale in 
color but not of the bright yellow of 
aititacea. This species is much more 
uniform in color than aititacea^ rarely or 
never showing any olivaceous, though 
males taken late in the season (Sept. 
24-Oct. 30) at Wellesley have much of 
the rusty color replaced by gray. The 
tegmina are often almost immaculate. 

It is more widely distributed in New 
England than alutacea and differs from 
it in preferring drier stations ; I have 
found it most frequently in bushy pas- 
tures and wild land on sandy soil and 
along railway embankments, but other- 
wise its habits appear similar. My 
specimens were taken at various dates 
from Aug. 5 to Oct. 30 at Provincetown, 
Dedham (C. J. Maynard), and Welles- 
ley, Mass. ; Kingston and Wickford, 
R. I. ; Thompson, Deep River, New 
Haven, North Haven, Stamford, and 
Greenwich, Ct. .Among these is an im- 
mature female from Provincetown on 
Sept. 5. 

32. Schistocerca alutacea Harris. 

Fig- 32. 



Acrydium alutaceum, Harris, Report 
on Ins. Mass. inj. to veg., p. 139 
(1841), — Treatise, 3rd ed., 173 ; 

Acrydium alutaceum. Smith, Orth. 

Ct., 373- 

Acridium alutaceum. Scudder, Ma- 
terials, 466 ; Thomas, Sjti. Acrid., 171 ; 
Femald. Orth. N. E., 31 ; Comstock, 
Introd., 106 ; Beutenmiiller, Orth. N. Y., 

304- 

Schistocerca alutacea. Morse, List, 

105. 

Measurements from 113 cf , 84 9 : — 
Antenna: $, 15-17; ?» '4.5-I7-5- 
H. fem.: <f, 17.5-19.5 ; 9, 22.5-*7- 
Teg.: (f, 24-30; 9.36-42. Teg. pass 
H. fem. : $ , 2-5 ; 9 , 5-8. Body : i , 
28-32 ; 9 , 42-50- Total : i , 33-39 ; 
9 , 48-54 mm. 

The ground-color of this species 
varies remarkably in fresh specimens, 
ranging from olive-green through yellow- 
ish to deep reddish brown; the pro- 
notum and tegmina while sometimes un- 
spotted are usually and in some cases 
heavily marked with dusky blotches. 

This species is easily distinguished 
from rubigifiosa^ the other common mem- 
ber of the genus, by the bright yellow 
mid-dorsal line, but there are also 
structural differences very noticeable 
on comparison : the head and prozona 
are narrower and the vertex and facial 
costa narrower and more prominent in 
alutacea than in rubiginosa (see figs.) ; 
rubiginosa also has stouter fore femora. 

This species is common, even abim- 
dant locally, in southern New England. 
I have taken it at West Chop, Martha's 
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Vineyard, Mass., and Deep River, North 
Haven and Stamford, Ct., where I 
found it most at home in the long sedge 
and coarse weeds of moist meadows and 
bushy swamps. The males apparently 
greatly outnumber the other sex and 
being more active are more likely to be 
seen and secured than the relatively 
sluggish females. On warm days both 
sexes fly freely, frequently alighting on 
bushes and trees. Adults begin to 
appear in the second week of August 
but immature specimens may be found 
three weeks or a month later. 

The last of August or early September 
is the most favorable time for collect- 
ing. 

II. Schistocerca americana Drury. 

Gryllus atnericanus. Drury, Illustr. 
Nat. Hist., vol. II, app., (1773) name.^ 
Fig. in vol. I, pi. 49, fig. 2 ; described, 
p. 128, (1770). 

Loatsta tar tar tea ? Drury, Elxot. 
Entom., Westwood ed., vol. I, p. 121, 
pi. 49, fig. 2 (1839). 

Acridium americanum. Scudder, Ma- 
terials, 466; Comstock, Introd., 106; 
BeutenmttUer, Orth. N. Y., 304. 

Six males, six females from Indiana 
give the following measurements : — An- 
tenna: (f,i2; 9,13-15. H. fem. : (f, 
23-24; 9, 28-30. Teg.: $, 42-44; 
9, 50-55- Teg. pass H. fem.: <y, 
IO-X2 ; 9, 12-16. Body: (f, 39-42; 
9, 48-55- Total: S, 52-55; 9. 
62-68 mm. 

This handsome locust will be readily 
recognized by its great size and con- 



spicuous markings (see fig. in Comstock, 
and Beutenmiiller, loc. cit). It is 
rarely found in New England and must 
be considered a purely adventitious 
species, specimens observed being 
simply wanderers from the southwest. 
It has been taken several times in the 
vicinity of New York City and probably 
reaches southwestern Connecticut not 
very infrequently, but its occurrence 
near Boston was quite unexpected. On 
Oct. I, 1883, it was found by Mr. F. H. 
Sprague at Wollaston, Mass., where it 
was '* tolerably abundant in one spot on 
the beach, among the tall grass below 
high-tide mark *' (Psyche, Dec. 1895, p. 
318). In the vicinity of New York it is 
said by BeutenmUUer to occur from 
early May to early July and again from 
the latter part of September to early 
November. 

23. Hesperotettix Scudd. 

Hesperotettix Scudder 1876. Bull. 
U. S. Surv. Terr., II, p. 262. 

34. Hesperotettix brevipennis 

Thomas. 

Ommatolampis brei'ipennis. Thomas, 
Bull. U. S. Geol. Surv. Terr., I, No. 2, 
ist Ser., p. 67 (1874). 

Hesperotettix viridis. Morse, — List, 
103, 106. 

Hesperotettix brevipennis. Scudder, — 
Rev. Melanopli, 63, pi. v, fig. 2. 

Measurements from 24 <?, 18 9 : — 
Antenna: <f, 7.25-8.5; 9, 6.3-7.2. 
H. fem.: ^, 9.5-10.5; 9, xi.8-12.7. 
Teg.: ^,7.6-10; 9,9.7-"-7- Body: 
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<J, 15-17; 9, 20-24 n^ni- The teg- 
mina fall distinctly short of the end of 
the abdomen in both sexes, reaching on 
the hind femur a point from one-half to 
two-thirds the length of the latter from 
its base. 

This is one of our rarer locusts and 
with its delicately contrasted tints of 
green and purple is one of our daintiest 
and most attractively colored species. I 
took one male, all that I could find, at 
Wellesley, Mass., in August, 1891, in 
the early days of my collecting. This 
specimen was referred to Mr. Scudder 
who determined it provisionally as H, 
viridis under which name it was recorded 
(Psyche VI, p. 262) and referred to in 
my List (Psyche VII, pp. 103, 106). 
In the succeeding July I found a female. 
The next year, owing to absence at the 
proper time, none were taken. In 1894 
and '5 I took several. In 1896 my 
pupils and I secured a number from va- 
rious points near the first locality. All 
were captured by sweeping vigorously 
the short, tufted growth of bunch-grass 
{Andropogon scoparius) which with other 
wild grasses and running-blackberry 
vines sparsely clothe the thin soil of the 
gravel-plain formation of Wellesley. It 
has since been found by Mr. F. H. 
Sprague, from whom I have received 
specimens, in a similar station at Walpole, 
Mass. (Psyche, VII, 439). In New 
Jersey it is said by Uhler to be not un- 
common in the cranberry fields of At- 
lantic Co. While apparently very local 
it probably inhabits many parts of the 
three southern New England States. 



The season during which it may be 
found seems to be relatively short ; the 
Wellesley specimens were all taken be- 
tween July 10 and Aug. 8, nymphs being 
secured on the first date and search in 
September proving unsuccessful. Mr. 
Sprague's specimens were taken on 
Aug. 30, but he was unable to find a 
male. 

24. PoDiSMA Latr. 

Podisma Latreille 1829. Cuvier^ 
Regne Animal, v, p. 188 (Disciples' ed., 
Insectes, II, 24). 

35. Podisma glacialis Scudd. 

PezoUttix glacialis, Scudder, Boston 
Journ. Nat. Hist., vii, 630, 631, pi. xiv, 
figs. 9, 10 (1863). Smith, Orth. Me., 
1 49 ; Thomas, Syn. Acrid., 1 48 ; Fer- 
nald, Orth. N. £., 29; Morse, List, 106. 

Podisma glacialis, Scudder, Rev. 
Melanopli, 98, pi. vii, fig. 3. 

Measurements from 48 cf , 62 9 : 
Antenna : <J , 8-9 ; 9 , 7-8*5- H. fem. : 
(f, 9.5-10.8; 9, 10-12. Body: (f, 
15-17.5; 9, 19-28 mm. 

This singular and interesting locust is 
not uncommon on the mountains of New 
England in the latter part of summer. 
The specimens in my collection were 
taken between Aug. 14 and Sept. 6 on 
Mt. Ktaadn, Me. (F. P. Briggs) ; 
Speckled Mt., Stoneham, Me. ; Mt 
Kearsarge, N. H. (3250 ft.) ; Mt. Wash- 
ington, N. H. (4000 to 5000 ft.) ; Mt. 
Ascutney, Windsor, Vt, and Mt Grey- 
lock, Mass. (3500 ft). It is also re- 
corded from several points in the Adi- 
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rondacks, from Pennsylvania, and from 
Sudbury, Ont., Canada. At Jackman, 
Me., it has been found in <' open woods 
and bogs" (Harvey, — Psyche, 1897, 
p. 77). Mr. Scudder states that "it 
frequents the close branches of the 
dwarf birch" in the White Mts. Some 
of my specimens were obtained from 
birch but most were found on or among 



the various species of Vaccinium char- 
acteristic of the moimtain-tops, and on 
Ascutney among dwarf cornel. It is 
a somewhat sluggish insect, relying 
chiefly for protection upon the similarity 
of its dark olive green coloring to that 
of the surrounding vegetation, though on 
warm days the males *become fairly 
active. 



A NEW PARASA, WITH A PRELIMINARY TABLE OF THE SPECIES 

OF THE GENUS. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



The Eucleid genera Euclea and Parasa 
are closely allied and indeed not well 
separated. There is a stronger ten- 
dency to the stalking of vein 10 of 
primaries in Euclea, but some species 
of Parasa show the same character. 
Judging from the American larvae alone 
there appear to be marked differences 
in the early stages of the genera ; but 
the larva of P, lepida^ a true Parasa, 
shows the more generalized Euclea 
form, proving that our P, chloris is a 
specialized offshoot, not a characteristic 
type for the genus. 

Parasa is a widespread genus, being 
represented in all the continents except 
Australia and Europe. The following 
are its characters : — 

Head partially sunken, untufted ; palpi 
upturned, reaching half way to the ver- 
tex, third joint small, evenly clothed. 
Antennae of male pectinated on basal 
half, the tip simple, the two regions 



usually sharply marked off, occasionally 
grading into each other; simple in 
female. Thorax smoothly haired, not 
scaly. Abdomen extending moderately 
beyond hind wings. Legs densely 
hairy ; posterior tibiae with one pair of 
spurs. Fore wings with the costa 
straight, rarely convex, outer and inner 
margins rounded; two internal veins,. 
2 to 5 rather regularly spaced, 4 and 5 
nearest at base ; 6 from cross-vein, 7 to 
9 stalked, rarely 10 also shortly stalked, 
1 1 from cell, 1 2 from base ; discal vein 
often forked and open. Hind wings 
with three internal veins, 2 to 5 regu- 
larly spaced, upper half of cell retracted, 
6 and 7 usually stalked, 8 anastomosing 
with cell toward base with more or less 
distinct fine veirtlets thrown off toward 
costa. 

Parasa prasina «. 5/. — Vertex of head 
and thorax green, a few brown hairs at base 
of fore winga and a very narrow central 
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brown crest. Fore wing green, a small basal 
dark brown patch, widest on costa, a little 
angled on median vein and vein x, narrow- 
ing to nothing at inner margin. Outer 
border very narrow, nearly confined to the 
fringe except between veins 5 to 8 where it 
widens inwardly; brown, shaded with sil« 
very, edged within by a dark brown line. A 
very small brown discal dot. Hind wings 
creamy ocherous, the fringe brown and white. 
Below uniformly yellowish, fore wings a 
little greenish, fringe brown tipped. Front 
of head, palpi and pectus dark brown. Middle 
and hind legs yellowish. Vein 10 of fore 
wings from end of cell. Expanse 25 mm. 

Two (f s without definite locality, but 
from Mexico or Central America 
(Heyde). U. S. Nat. Mus., type no. 
4019. Nearest to P, imitata Druce. 
The specimens mentioned in the Bio- 
logia Cent. Am., (Lep. Het. II, 441 
(1898)), from Costa Rica ¥rith hind 
wings pale cream color may be this 
species. 

In the following synoptic table of 
Parasa I exclude certain species listed 
by Kirby. Of these aetitis Wall, and 
gemmans Feld. belong to Taeda accord- 
ing to Karsch ; anciiis Wall, is the type 
of Ectropa Wall., a genus very distinct 
from Parasa as I learn from the struc- 
tural details that Sir G. F. Hampson 
has kindly sent me; rubriplaga Walk, 
and unicolor Moore belong to Idonauton 
and Natada respectively (vide Hamp- 
son's Moths of India). Besides these 
I have excluded provisionally all species 
without any green marking on the thorax 
as needing to be reexamined structurally. 
They are biguttata Walk., ctuda Walk., 
cupreiplaga Walk., cupreistriga Walk., 



humilis Mab., vetusta Walk., rubicunda 
Walk., rudis Walk., pallida Mdschl., 
cMorosfigma Snell., and dentata Hamps. 
The latter species differs in structural 
characters from Parasa as the male 
antennae are serrate throughout I 
would propose that it be made the type 
of a new genus, Hampsonella, with the 
characters given in the •* Moths of 
India." 

Synoptic Table of Parasa, 

1 . Thorax green, wings without any green 

marks ...... a 

Thorax green at least in part, wings with 
a green band .... 4 

2. Fore wings shaded with brown broadly 

at outer margin .... 3 
Fore wing outwardly marked by a series 
of intenrenular areas 

arcuata Karsch (East Africa) 

3. Basal space discoloroua ; expanse 25 mm. 

lysia Druce (Mexico) 
Basal space unicolorous for two-thirds 
of wing ; expanse over 30 mm. 

kerbifira Walk. CIndia) 

4. A brown spot in the green band at end 

of cell 5 

No brown discal spot ; at most an oUrir 
ceous one 8 

5. Outer brown border roundedly waved 6 
Outer brown border with an inward 

point opposite the cell 

laranda Druce (Mexico) 

6. Thorax brown on the collar 

iaomoms Druce (Mexico) 

Thorax all green or a narrow brown 

crest only 7 

7. Hind wing brown ; outer border of fore 

wings evenly brown 

imitata Druce (Mexico) 
Hind wing yellowish; outer border of 
fore wings washed with white beyond 
its limiting inner line 

prasina Djmt (MczIoo)' 
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8. Thorax brown centrally 9 
Thorax with a brown spot on each tide 

humeralis Walk. (East Indies) 

Thorax green throughout, except rarelj 

a fuscous border . .12 

9. A silverj white line bordering the mar- 

ginal band 10 

No silverj white line 

Ufida Cr. (India) 

ID. Head brown ; tegulae with only a small 

green spot dharma Moore (India) 

Head green; tegulae all green 11 

1 1. Basal brown area of fore wings present 

repanda Walk. (India) 
Basal brown area absent 

argeniilimta Hamps. (India) 
13. Median green band of fore wings appear- 
ing as if constricted centrally 13 
Median band not appearing constricted 14 

13. Hind wings yellowish ; expanse about 

60 mm. 

chapmani Kirby (Central West Africa) 
vitiUna Karsch (Central West Africa) 
Hind wings darker on outer third; ex- 
panse about 25 mm. 

ckiorozonata Hamps. (India) 

14. Marginal border of fore wings even, not 

indented; no detached brown specks 
in the green area -15 

Marginal brown band of fore wings ir- 
regular or broken into detached spots 

15. Fore wings marked with white 16 
Fore wings not marked with white x8 

16. Outer margin brown • ^7 
Outer margin white 

stngtUaHs Butl. (Madagascar) 

17. An olivaceous discal dot 

reginula Saal. (Madagascar) 
No discal dot vaiida Butl. (Madagascar) 

18. Outer border of fore wing narrow (less 

than A of wing) ... 19 

Outer border moderate or broad (over 

^ of wing) .... as 

19. Large fpecles (60 mm. expanse) 

•uckloru Karsch (West Af ricm) 
Moderate tixed species (35 mm. or lest) 20 



20. A brown spot in the center of outer 

band 

indtttrmina Boisd. (No. America) 
Outer band uniform .21 

21. Palpi and legs dark green 

memmanu Karsch. (East Africa) 
Palpi and legs brown 

vivida Walk. (South Africa) 

22. Margin brown, cut by darker veins and 

edged within by a darker line 23 

Margin brown with inner and central 
darker or grayish shades and extend- 
ing further than usual along the inner 
margin cebrtmnis Schaus (Mexico) 

Margin brown, marked with a row of 
lighter lunules within the limiting 
brown line 

xuiana Reak (East Indies) 

Margin testaceous, edged within by a 

brown line lati$triga Walk. ( ) 

23. Margin moderately wlde(.2i-.26 length 

of wing), the included nervules con- 
tinuously lined in darker brown 24 
Marginal border vtry wide (-4 of sur- 
face), the included nervures appearing 
as if suddenly excised near the margin 
lorquiniiKttik, (East Indies) 

24. Under side yellowish 

cklaris H. S. (North America) 
minima Schaus (Mexico) 
Under side greenish cinereous 

sinica Moore (China) 

25. Abdomen and hind wings green above 26 
Abdomen and hind wings yellow or 

brownish 27 

26. Legs brownish 

viridiuima Holland (West Africa) 
Legs dark green 

satura Karsch (West Africa) 

27. Basal brown patch present 28 
Basal brown patch absent on costal edge, 

above median vein 

similis Feld (India and South Africa!) 

Basal brown patch absent 34 

a8. Marginal band brown • 3^ 

Marginal band yellow except on the 

veins 29 
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39. Basal patch yellow, covering the cell 

isabtlla Moore (India) 

Basal patch smaller, not covering over 

half of the cell .... 30 

30. Some red-brown suffusion in the green 

patioralis Butl. (India) 
No suffusion in the green band 

consocia Walk. (China) 

31. Basal patch broad toward internal mar- 

gin, dentate a little on median and 
internal veins .... 32 
Basal patch narrow on internal margin, 
mostly a costal patch • • • 33 
33. Outer border nearly even with dentate 
projections inward 

pru$si Karsch (West Africa) 
funica H. S. (India) 
Outer border waved inwardly 

ehtnaui Saal. (Madagascar) 
kilaris Westw. (India) 
aiiaMff Karsch (West Africa) 
affinis Mab. (Madagascar) 
urda Druce (West Africa) 
karschi\>y2LX* (East Africa) 
33. Costa convex, palpi slender; a consider- 

* ■■ li valida Karsch, preoccupied by the Madagatcarine 
species of Butler. 



able projection of basal patch along 
median vein ; outer border irregular 

kOarmla SUud. (AsU) 
Basal patch without projection; outer 
border twice curved 

viridipitna Walk. (Brasil) 
34* Narrow terminal border with an enlarge- 
ment at outer and inner margins. 
Thorax edged with fuscous 35 

Narrow terminal border entire; some 
small detached spots in the green field 

bic0l0r Walk. (IndU) 
35. A brown patch above the anal angle on 
outer margin ; no white dot 

kampsomi Dyar (India) 

This patch large between veins 3 to 5 ; 

a white dot in patch on inner margin 

alhipuncta Hamps. (India) 

Note, — Where more than one species 

occurs under the same heading, I have not 

been able to separate them satisfactorily with 

the material at hand. Species not placed, 

hilarata SUud. (Asia). The species at the 

end of the table must closely resemble Taeda. 

If they were not placed in Parasa by Hamp- 

son without indication of different structure, 

I should question the generic reference. 
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25. Melanoplus St&l. 

Melanoplus Stal 1873. Recensio or- 
thopterorum, I, p. 79. 

To this genus belong most of the 
locusts of medium size that swarm in 
our fields in late summer and early 
autumn in countless numbers and are 
popularly called ** grasshoppers." 

36. Melanoplus atlanis Riley. 
Figs. 36, a, b, c, d. 

Cahptenus atlanis, Riley, Ann. Rep. 
Ins. Mo., VII, 169,(1875). 

Melanoplus atlanis, Fernald, Orth. 
N. E., 33 ; Beutenmiiller, Orth. N. Y., 
306; Scudder, Rev. Melanopli, 178. 

Melanoplus atlantis. Comstock, Introd., 
no; Morse, List, 106 (typ. error). 

Measurements from 208 $ , 135 9 :, 
— Antenna: <f, 7-8.5; 9 6.5-8. H. 
fem. : <J, 10-13; 9 , 10^14- Teg.: ^, 
15-21 ; 9 , 14-5-22. Body: ^, 17-21.5 ; 
9, 16-27. Total: (J, 20.5-27; 9, 
20-29 ™'^* '^^^ tegmina pass the hind 
femora from 1.5 to 6 mm. 

The separation of the females of this 
species from those of femur-rubrutn will 
cause the novice considerable difficulty, 
and examples are occasionally met with 



that puzzle even the expert. The char- 
acters presented by the prosternal spine, 
the cerci, and the ovipositor as indicated 
in the key are the most valuable and 
when simimed up will in all but a very 
few cases enable one to decide with 
certainty. 

The hind tibiae of this species are 
normally red, but in about ten per cent 
of the specimens they are either reddish 
at tip and otherwise colored at base, or 
luteous, glaucous, or bluish. In this 
respect males are more variable than 
females. 

This species is found over the whole 
of New England from Nantucket to 
Canada, from the seashore to the alpine 
tops of the White Mts. It appears early 
in the season (June 17-21) and is found 
late in the fall (Nov. 16). 

It is seldom found except in dry situ- 
ations, and is most abundant in hilly 
regions where it frequents sandy or 
gravelly spots and the slopes on light 
soil. In favorable localities it is found 
in immense numbers and causes much 
damage. Probably to this species should 
be laid much of the destruction attri- 
buted X.Q femur-rubrum in early accounts 
of locust ravages in New England. 
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37. Melanoplus scudderi Uhler. 

Figs. 37, a, b. 

Pezotettix scudderi. Uhler, Proc. Ent. 
Soc. Phila., II, 555, (1864). Smith, 
Orth. Ct., 370; Thomas, Syn. Acrid., 
152; Comstock, Introd., 107; Morse, 
List, 106 ; BeutenmCiller, Orth. N. Y., 

309- 

Melanoplus scudderi. Scudder, Rev. 

Melanopli, 212, pi. xiv, figs. 5, 6. 

Measurements from 82 (f, 84 ?: — 
Antenna : $ , 6.5-7 ; 9 , 6-7. H. fem. : 
<J, 10-11; 9,11-13. Teg.: ^,4-5-5 
(average 5, 2 examples 8 and 8.5) ; 9 , 
5-8 (av. 6, a little more than pronotum) . 
Body: <J, 15-18; 9, 17-24 mm. 

This species is unlikely to be mistaken 
for any but tnancus whose range over- 
laps its own. It is much more likely to 
be passed by as an immature form. It is 
a local but common species, often abun- 
dant in favorable localities and seems to 
prefer dry hillsides among bushes, road- 
sides, and open woods. Some years ago 
it was quite plentiful among the rocks 
and bushes on the talus slope at the foot, 
of West ClifiE, New Haven, Ct. It has 
been reported from Brunswick, Me., 
Springfield, Mass., and many points in 
the South and West. Personally, I have 
met with it only in Connecticut in the 
latter part of August but it probably oc- 
curs in many parts of central Massachu- 
setts and it should be looked for from the 
first of August until late in the fall. 

38. Melanoplus mancus Smith. 

Figs. 38, a, b, c. 



Pezotettix manca. Smith, Orth. Me., 
in Proc. Portland Soc. Nat. Hist, I, 
(1868), p. 149. Thomas, Sjrn. Acrid., 
149; Fernald, Orth. N. Y., 30, Morse, 
List, 106. 

Melanoplus mancus, Scudder, Rev. 
Melanopli, 2x8, pi. xiv, fig. 9. Meas- 
urements from 70 <f , 83 9 . — Antenna : 
<?, 6.5-7; 9, 6.5-7. H. fem.: <f, 
8.3-9; 9,10-12. Teg.: <f, 2-4; 9, 
3-5. Body: <f, 1 4-1 7-5 (average 
15-f ;) 9 , 18-25 (av. 21) mm. 

This species has been found at but 
four points in New England, three in 
the north and one in the south. The 
type locality was Speckled Mt, Stone- 
ham, Me. ; I have taken it there and on 
Kearsarge Mt. near No. Conway, N. H., 
at an altitude of 2000 to 3250 ft. Mr. 
Scudder has found it on Mt. Sargent, 
Mt. Desert Id., Me., and Prof. Blatchley 
took it at North Madison, Ct. This 
latter locality is especially interesting as 
it had previously been found only at 
high levels. It is apparently quite local, 
but continued collecting is likely to 
reveal its presence at many additional 
and intermediate points. The present 
season (1898), I found it common on 
the summit of Ascutney Mt. (3300 ft.), 
Windsor, Vt. , 

On Speckled Mt. where most of my 
specimens were secured, I found it 
plentiful, associated with Podisma gla- 
cialis among the various species of 
Vaccinium on the bare upper portions 
of the mountain. It is quite alert and 
agile, when approached springing sud- 
denly and to a considerable distance, 
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sometimes making several leaps in suc- 
cession. 

It probably matures in late July or 
early August as it has been taken on 
the mountains from Aug. 14 to Sept. 6. 

39'. Melanoplus fasciatus Walker. 

Figs. 39, a. 

Acridium fasciatum Bamston Ms. 
Walker, Cat. Dermapt. Salt. Brit. Mus., 
iv, p. 680 (1870). 

Caioptenus fasciatus. Thomas, Syn. 
Acrid., 224. 

Fezotettix borealis. Scudder, Mat., 
464; Thomas, Syn. Acrid., 153 ; Smith, 
Orth. Me., 149; Fernald, Orth. N. E., 
30 ; Morse, List, 106. 

Melanoplus borealis. Beutenmtlller, 
Orth. N. Y., 308. 

Fezotettix septentrionalis. Moi^, 
Psyche (1894), 53. 

Melanoplus rectus. Fernald, Orth. N. 
E., 32 ; Morse, Psyche (1894), 53. 

Melanoplus fasciatus. Scudder, Rev. 
Melanopli, 267, pi. xviii, figs. 2, 3, 4. 

Measurements from %^ ^,123 9 : — 

Antenna: ^, 7.5-9; '» ^-S-^'S* H« 
fem. : ^,9.3-10.7; 9,10.7-12.7. Teg.: 
^,7.5-10.5; 9,9-12. Body: <J, 16- 
19: 9, 16.5-25.5. Teg. vs. H. fem.: 

s 1 -3-5 — 5 ; ? > -3-5 — 6- Body ^^' H. 

fem.: ^,-2- -3; 9, -2- +3 mm. 

A long- winged form is known from 
Michigan, but has not been detected in 
New England. This species is very 
variable in color, the upper parts, while 
usually of a dark reddish brown, are 
sometimes dark olivaceous gray and 
occasionally are strikingly varied with 



white. The only species likely to be 
confused with it in New England is the 
short-winged female of extremus. 

This much-named locust is a some- 
what local but common and widely dis- 
tributed species. I have found it most 
frequently among huckleberry bushes 
growing in and along the edges of open 
pitch-pine woods where it is frequently 
associated with Chloealtis conspersa. 
While usually numerous in individuals 
persistence is needed to secure many 
specimens, as the ground may be cov- 
ered several times with equally good 
results, only a few being taken at one 
trip. When startled it leaps well, but 
may usually be secured without a net. 

Adults appear in the latter part of 
June, and may be found as late as Sep- 
tember or October. I have taken it 
from June 14 to Sept. 5, at Speckled 
Mt, Stoneham, Me., Thompson, Ct., 
West Chop, Martha's Vineyard, Prov- 
incetown, Winchendon, Waltham, Sud- 
bury, Sherbom, Dedham, and Wellesley, 
Mass. 

40. Melanoplus femur-rubrum DeG. 

Figs. 40, a-d. 

Acrydium femur-rubrum. DeGeer, 
Memoires pour servir a Thistoire des 
Insectes, t. Ill, p. 498, pi. 42, fig. 5. 
(1773). Harris, Treatise, 173. 

CcUoptenus femur-rubrum. Scudder, 
Materials, 464; Smith, Orth. Me., 150, 
— Orth. Ct, 362 ; Thomas, Syn. Acrid., 
163. 

Melanoplus femur-rubrum. Fernald, 
Orth. N. E., 33, Comstock, Introd., ito, 
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Morse, List, io6, BeutenmHUer, Orth. 
N. Y., 306, Scudder, Rev. Melanopli, 
278, pi. xix, figs. 1-4. 

Measurements from 258 <? , 173 9 : — 
Antenna: <y, 6.5-10; 9» 6.5-9. H. 
fem.: <?, xo.7-13.3 ; ?,ii-i5. Teg.: 
^, 13-20; 9, 15-5-23. Body: <?, 
16-23 ; 9 , 18-28. Total : ^,18.7-27.5 
(average 23-25); 9, 22-30.7. Teg. 
vs. H. fem. : <y , = to +5 ; 9 , -i to +5. 

Though extremely plentiful, no marked 
varieties occur in this species in New 
England, the only variation worthy of 
note being in the color of the hind 
tibiae. These are so constantly red 
that a locust having them colored other- 
wise may be looked upon as almost sure 
to belong to another species, atlanis^ 
tninor^ or extremus. Still, examples of 
femur-rubrutn do occur with tibiae either 
pale (yellowish), or even greenish or 
blue. These are, however, extremely 
rare. 

This is undoubtedly the commonest, 
most ubiquitous, '* grasshopper " found 
in New England, occurring everywhere 
throughout the district in every plat of 
grass or sedge from sea- shore to moun- 
tain-summit. The destruction caused 
from time to time by locusts in New 



England is usually ascribed to this 
species, and with good reason, though 
in some cases, particularly when caused 
by migratory swarms, it is probable that 
atlanh is largely if not chiefly con- 
cerned. In August, 1892, I received 
complaints of grasshopper injuries to 
garden crops, tomatoes, beans, etc., in 
the vicinity of Norway, Me. These 
proved on investigation to be entirely 
due to this species, which was very 
abundant locally, and no specimens of 
atlanis could be found. It is very plen- 
tiful at times on some of the islands off 
shore, as I have found it on Cuttyhunk, 
Mass., and Block Island, R. I., where it 
had the habit of collecting in great 
numbers on the warm, sunny sides of 
stone walls in the late afternoon and 
remained over night. 

While it is almost ubiquitous it is in 
general most plentiful in meadows and 
the damper portions of mowinglands 
and pastures, among the more dense 
and succulent vegetation. 

It reaches maturity in the latter part 
of July and is found throughout the rest 
of the season ; I have taken specimens 
in the vicinity of Wellesley from July 
25 to Nov. 8. 



SOME NEW GENERA OF BEES. 



BY WILLIAM H. ASHMEAD. 
Assistant Curator Department of Insects U. S. National Museum. 

at apex ; the submarginal cells along the 
cubitus are of unequal length, the first and 
third subequal, the second either petiolate or 
narrowed into a point above ; scutellum sub- 
bilobed, the axillae rounded or convex be- 



Family NOMADIDAE. 

Zacosmia n. g. 
Marginal cell elliptical, not longer than 



the first cubital and separated from the costa 
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hind; abdomen short, above subglobote, 
beneath flat ; bodj covered with a short dense 
fine down J pubescence resembling mold; 
abdominal segments 2-5 ornamented at their 
apical margins with a peculiar series of brown 
trianguliM* emarginations impressed upon 
the densely pubescent surface ; labial palpi 
3-]ointed, the first joint stout, longer than 
joint 2-3 united ; claws with a tooth within. 
Tjrpe MeUcta maculata Cresson. 

This genus comes apparently verj close to 
Leiopodus Smith, but differs decidedly in the 
venation of front wings ; in the shorter abdo- 
men with its peculiar emarginated or ^igzag 
ornamentation, which is quite unique in the 
group; in having the jabial palpi 3'jointed 
not 4-jointed; and by the claws having a 
strong tooth within. 

An examination of the type of Mr. Cres- 
son's genus Coelioxoides, last December, has 
convinced me that it has nothing to do with 
the subfamily Coelioxinae and that it should 
be placed with this family. 

Family STELIDIDAE. 

Subfamily I, Stelidinab. 

Melanostelis n. g. 

Differs from the four other genera belong- 
ing to this family, namely, Protostelis Friese, 
Stelidomorpha Morawitz, Stelis Panzer and 
Parevaspis Ritsema, by having the second 
submarginal cell receiving both recurrent 
nervures. 

In the genera mentioned, the second re- 
current nervure is received behind i}^t. second 
transverse cubitus, or it is interstitial. Its 
other characters are : Mandibles tridentate ; 
maxillary palpi 2 jointed ; abdomen black or 
blue-black, with white bands, the last dorsal 
segment compressed into a carina at apex, 
while the last ventral segment is tridentate 
at apex. Type M. bttheli n. sp. 

Melanostelis heiheli n. sp. — ? . — Length 
9 mm. Black, clothed with sparse black 
hairs, the face with a few grey hairs inter- 



mixed with the black hairs ; abdomen above 
with subapical white bands on first four 
segments, those on the first and second 
extending all across the back to the lateral 
margins, the one on the third much abbre- 
viated, while the one on the fourth is reduced 
to an oblong white mark; legs black, but 
the tibiae and tarsi have a piceous tinge in 
certain lights; tibiae at apex produced out- 
wardly into a strong angulated process; 
basal joint of hind tarsi much thickened; 
tibial spurs long, strong. 

Hab. — Olympia, Washington. 

Described from a single specimen, received 
from Mr. L. Bethel, captured June 2, 1897. 

The genera of the Stelidinae now known, 
may be tabulated as follows : — 

Genera of the Stelidinae* 

Second recurrent nervure received behind 
the second transverse cubitus or inter- 
stitial 2 

Second submarginal cell receiving both re- 
current nervures. 

Abdomen black or blue-black, with white 
transverse bands ; mandibles tridentate ; 
maxillary palpi 2-jointed ; last ventral 
segment tridentate, $ unknown. 

Melanostelis Ashm. 
2. Abdomen black or rufous, sometimes 
ornate with white or yellow spots; max- 
illary palpi I or 2 jointed (rarely wanting) ; 
labial palpi 4-jointed. 
Scutellum without lateral teeth behind. 
Head as wide as the thorax ; clypeus 
not lengthened, well rounded; 
maxillary palpi i or 2 jointed; 
abdomen semiglobose, the seg- 
ments broadly banded with yellow 
or white as in Anthidium, $ with 
the anal segment entirely rounded; 
$ ending in a strong thorn. 

ProtosUlis Friese. 

Head as wide at the thorax ; clypeua 

lengthened and deepljemafyinctc; 

nuoUUtfj fwlpl 1 }oliited| abdo- 
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men cylindrical, the segments 
with large white spots; $ with 
the apical margin of the sixth 
segment toothed; $ with the 
seventh segment armed with a 
tooth. SUlidomorpka Morawitz. 
Scutellum with lateral teeth behind. 

Head narrower than the thorax; 
clypeus rounded not lengthened; 
maxillary palpi 2 jointed; abdo- 
men rounded, black, rarely with 
small indistinct maculae; $ with 
the seventh segment rounded. 

Stelis Panzer. 
Abdomen black, or rufous and black* clothed 
with a scattered griseous pubescence; 
mandibles tridentate. 

Scutellum rounded and produced 
behind over the base of the abdo- 
men, the apex with a deep median 
depression ; apical abdominal seg- 
ment in $ tridentate. 

Parevaspis Ritsema. 

Subfamily II, Coelioxinab. 

Neopasites, n. g. 

Differs principally from Phileremulus 
Ckll., and Neolarra Ashm., by having a long 
marginal cell, which is much longer than the 
stigma, rounded at apex with a slight appen- 
dage. The front wings have two complete 
submarginal cells, the first being the longer. 
It also differs from Pasites Jurine, Homa- 
chthes Gerstaecker, and Schmiedeknechtia 
Friese, in that the first recurrent nervure 
joins the first submarginal cell. Type Pkil- 
ertmusfulviventris Cress. 

Hoplopasitea, n. g. 

This new genus falls in a group of genera 
near Melittoxena Morawitz and Caenoproso- 
pis Holmberg: The axillae are acute or 
toothed at apex, the scutellum proper 
(middle lobe) also armed with a median 
tooth at apex, so that apicallji with the 



acute axillae, the scutellum i4>peart tri- 
dentate. The abdomen is red and black, the 
segments being banded with an appressed 
whitish pubescence. Type PkiUremusf fro- 
dmcims Cress. 

Family Panurgidak. 

Hylaeoaoma n. g. 

Comes nearest to the genera Dasypoda 
Latr. and CalHopsis Smith, in haring the 
first submarginal cell distinctly longer than 
the second, but differs from both, in having 
the median cell much longer than the sub- 
media9. 

The front Mrings have two recurrent ner- 
vures, the first received by the first submar- 
ginal cell, the second received by the second 
submarginal cell near its apex, the latter cell 
being almost quadrate, a little wider (or 
higher) than long. 

The head, seen from in front is oblong, 
nearly twice as long as wide, the eyes being 
very long, three times as long as wide. An- 
tennae clavate, the fiagellum being gradually 
thickened towards apex. Maxillary palpi 
6-jointed; labial palpi 4-jointed, the first 
joint the longest. Mandibles tridentate at 
apex. 

Type II. longictfi Ashm. MS. from St. 
Vincent. 

Cockerellia n. g. 

To this genus belong most of the species 
described recently by Prof. Cockerell undei 
the genus Perdita. 

It differs decidedly from Perdita, as de- 
fined and figured by Smith, in having much 
longer 4-]otnted labial palpi, the first joint 
being very long and usually somewhat 
thickened, fully twic9 as lomg- pr €V€U tm^rt 
tkam twic0 as long as joints 4^ unit$di tu- 
praclypeal plate quadrate, separated; clypeut 
at base trapezoidal : hind trochanters appar> 
ently without fiocculus ; color aeneous, bluisht 
or black, usually with pale markings, the 
abdomen always banded or maculated ; dawa 
d^t T Jpe P€r4ita ? Jkyalinm Crtsscm. 
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Philozanthus n. g. 

Agrees very closely with Cockerellia in 
venation and palpial characters, but is readily 
distinguished by the color of body which is 
wholly yellow, the abdomen being immacu- 
late; the supraclypeal plate not being dis- 
tinctly separated; the clypeus being semi- 
circular at base; while the hind trochanters 
have a distinct flocculus ; claws simple. Type 
Pcrdita heaia Ckll. 



Nomadopsis n. g. 

Separated at once from Perdita, Cockerellia 
etc. by the longer marginal cell which is 
much longer than the stigma, fully twice as 
long, or as long as or longer than the first 
discoidal cell ; submedian cell a little shorter 
than the median ; maxillary palpi 4-jointed, 
the first joint very long, fully 7 times longer 
than joints 2-4 united, with a contraction 
at base. Type Perdita xonalis Cr. 



NEW TETTIGONINAE, WITH NOTES ON OTHERS. 



BY C. F. BAKER, AUBURN, ALA. 



Xerophloea major n. sp. Length 7.5 mm., 
width across pronotum 2.5 mm. Larger, 
more robust, and more coarsely pitted than 
viridis. The vertex proportionally much 
larger than in viridis^ and broadly, evenly 
rounded in front, nor at all even subangulate. 

Described from.two females in the National 
Museum, collected by Mr. E. A. Schwarz in 
Virginia. In the National Museum there is 
also a specimen from the Fitch cabinet, bear- 
ing the label ** Xerophloea major ^ Arkansas, 
W. S. Robertson." I have a large series of 
viridis Fab. from California, Colorado, Ari- 
zona, New Mexico, Texas, Kansas, Alabama, 
and Brazil. Major differs as above stated 
from anything in this series. The forms of 
this genus, occurring in the Northeast, 
should be collected in large series at many 
points. 

Tettigonia geometrica Sign. This species 
is found in the United States, but has prob- 
ably been confused with bifida Say, which it 
resembles in a most striking manner. Besides 
some minor details, geometrica is smaller 
and lacks the whitish lines on elytra. I have 
it from Illinois, Washington, D. C, Alabama 
and Louisiana. 

Tettigonia circellata n. sp. Length 6-6.5 
mm. Pale yellowish, the legs and base of 



venter sometimes bright orange. Front 
usually with two longitudinal black stripes 
on disc, a very short one on margin next 
each antenna, and one transverse on clypeal 
suture ; all these markings may be obsolete. 
Vertex with a black point at tip and another 
at center of disc ; two very short transverse 
lines behind, their inner ends embracing the 
ocelli, and a large incurved line on each side 
near the anterior margin, arising near the tip ; 
these markings vary in intensity but are dis- 
tinct in all the specimens. Pronotum, except 
anterior margin, pale blue; disc with four 
black spots, one on either side before the 
middle and one on either side behind the 
middle ; other small dots may occur between 
these. Scutel yellowish, with two more or 
less exposed dots at base and transverse line^ 
black. Elytra bright blue by reflected light, 
the apical margin transparent and the prin- 
cipal veins blackish ; by transmitted lights 
the elytra appear deep smoky, with a slight 
bluish tinge. Wings deep smoky through- 
out. Prosternum, dorsum largely, and some- 
times a median longitudinal row of small 
dots on venter, black or blue-black. 

Last ventral segment of female twice 
length of preceding, medially raised into a 
strong keel, the acute point of keel termin- 
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ating the sharply angled hind margin. Plates 
of male once and a half the length of pre- 
ceding segment, narrow and slender, very 
gradually narrowed to tips. 

Described from several males and females 
collected at Los Angeles, Cal., by Prof. A. P. 
Morse, at Prescott, Ariz., by Dr. R. E. 
Kunze, and one specimen in the National 
Museum, taken at Los Angeles by Mr. 
Koebele. This, one of our prettiest Tetti- 
gonids, has long borne the above Ms. name 
of Dr. Uhler. 

Tettigonia cyihura n. sp. Length ? 5 
mm., of $ 4.25 mm. Pale yellowish, dor- 
sum and more or less of sternum, black. Face 
without distinct markings. Vertex w^ith 
three black dots on front edge, one at center 
and one on either side; on either side of 
the disc, near front edge and parallel with it, 
is a black line which originates back of the 
point and terminates over the frontal suture; 
two fine median longitudinal lines on poste- 
rior half of disc, and a small spot on either side 
between ocellus and eye, black. Pronotum 
bright green, front margin yellow, broaden- 
ing laterally. Scutel with the transverse 
impressed line and three very fine lines con- 
necting it with hinder margin, black, causing 
the whole to appear like a black double loop 
on basal half. Elytra bright green by re- 
flected light (smoky by transmitted) with a 
bluish tinge along the claval suture and base 
of costal margin, the principal veins more 
or less darkened, the apical margin trans- 
parent. Wings deep smoky. 

Last ventral segment of the female twice 
the length of preceding, the hind margin 
acutely angled, the edge emarginate on either 
side of the acute point. Male plates of me- 
dium length, slender, narrowing to acute, 
slightly diverging, dark brown points. 

Described from one female and numerous 
males, collected at Palm Springs, Cala., by 
Prof. A. P. Morse. 1 have one specimen from 
Arizona, received from the Cornell Univer- 
sitv collection. This fine little species has 
long borne the above Ms. name of Dr. Uhler. 



Teiiigoma aurora n. tp. Length of $ 7 
mm. Pale yellowish, legs -Inclining to 
orange, dorsum bright carmine. Front with 
three longitudinal black lines nearly through- 
out Its length on the disc, two abbreviated 
dashes above, and two dots on 'each lateral 
margin, one at antennal'pit, the other at 
clypeal angle. A transverse row of three 
black spots on each gena. Clypeus with a 
dark median line. Front edge of vertex with 
three black dots, one at center and one on 
either side. Disc of vertex with a black line 
on either side, near and mostly parallel with 
front edge, extending from a short longi- 
tudinal dash near median line and just back 
of apex to the frontal suture ; basal half of 
vertex with four equidistant rectangular 
spots, the two outer including the ocelli, the 
two Inner somewhat elongate. Pronotum 
pale, slightly tinged with reddish posteriorly, 
with a row of six rectangular black spots 
near anterior margin, and a row of four 
smaller ones near hind margin ; disc with 
four indistinct longitudinal lines. Scutel 
yellow, with the transverse impressed line, a 
median longitudinal stripe, and two dots at 
base black. Elytra brick red, the principal 
veins paler, the inner apical all transparent. 
Wings infuscated. 

Last ventral segment of female twice the 
length of the preceding, hind margin broadly 
rounded. 

Described from two females collected in 
Arizona and received from the Cornell Uni- 
versitv collection. This is another of Dr. 
Uhler*s.Ms. species, and the three are de- 
scribed under these names at his request. 



A NEW FORM OF PULVINARIA. 

BY G. B. KING AND T. D. A. COCKERBLL. 

Ptdxnnaria innumerabilis subsp. iiiiae. 

subsp. nov. 

.'- ?. Scale 6 mm. long, 5 broad, a high, , 
varying in size, sometimes as much as 8 mm. 
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long. Ovisac and form of insect as in im- 
numerabilis, Bodj grejr, with some lighter 
patches and black spots, giving a mottled 
appearance which is characteristic. Dried 
specimens become reddish-brown or greyish. 
Eggs white. 

Antennae usually 7-segmented, the several 
segments measuring as follows in |ifi: — (x) 
37- (2O 39- (3) 54- (4-) 68. (5.) 25. (6.) 
17* (7*) 42* Formula 4372156. By the 
division of 4, the antennae become 8-seg- 
mented, the measurements in |a|& being: — 
(I.) 39. (2.) 31. (3.) 56. (4.) 42. (5.) 25. (6.) 20. 
(7.) 23. (8.) 45. Formula 38412576. Of 
course these measurements vary more or 
less in different individuals. Legs ordinary ; 
front leg with coxa 70, femur 152, tibia, 113 
tarsus, 65, claw 20 |i|&. All the digitules 
filiform, tarsal digitules very long. Marginal 
spines blunt, 34 to 37 |i|& long. 

Hab. — On Tilia americana^ Methuen, 
Lawrence and Andover, Mass., June 1898. 
(G. B. King). This insect is described as a 
subspecies of tnnumerahilis^ because it is 
very closely allied to it, and evidently a 
comparatively recent segregate. It will 
probably be treated as a distinct species when 
the genus is revised. The mottled appear- 
ance is found by Mr. King to be constant 
and distinctive. The microscopical charac- 
ters are nearly those of innumerabilis^ but 
the antennal segments seem to be constantly 
shorter, and the marginal spines longer, 
than in that insect. 



JANET ON MYRMECOPHILOUS ANI- 
MALS. 

The literature upon myrmecophily is so 
extensive and scattered that a work which 
gives a general survey of the subject is 
certainly welcome. Such a desirable work 
is Janet's '* Rapports des animaux mynn6- 
cophiles avec les fourmis" ^Limoges 1897, 
8^}, a pamphlet of nearly one hundred 



pages, dealing chiefly with insects, in a 
systematic and comprehensive way, although 
discussing also certain - Nematodes, Isopods 
and Arachnids. 

In view of the fact that almost thirteen 
hundred species of myrmecophilous animals 
are known, the work is necessarily concise, 
but the author has condensed a large amount 
of information into*a comparatively small 
space and has wisely supplemented his 
statements at every step by references to 
original sources of information, which 
number two hundred titles. The results of 
other workers are well summarized and 
original observations abound throughout. 

Those animals only are regarded as truly 
myrmecophilous which, for whatever reason, 
actually seek the society of ants and volun- 
tarily come to live in their nests. From this 
definition, therefore, are excluded Aphids 
and Lycaenid larvae, certain enemies, en- 
slaved ants and many insects which mimic 
ants. Janet considers these, indeed, but 
devotes special attention to true myrme- 
cophily, comprising the following categories, 
each of which is examined in detail : para- 
sitism ; pkoresy, denoting the utilization of 
ants for transportation; myrmecoclepty^ 
signifying the theft of food from ants; 
synechtry^ the consumption of ants as food ; 
synoeky, to express the habits of such ani- 
mals as enter ants* nests for debris, warmth, 
shelter, etc., have no direct relations with 
the ants themselves and are tolerated by the 
latter; and myrmecoxeny^ a special kind of 
symbiosis. 

Reserving the term symbiosis to imply 
mutual benefit, Janet suggests the word 
hamabiosis to signify the habitual dwelling 
together of two species, for any purpose, 
with or without evident advantage, either 
mutual or one-sided. 

In this country, myrmecophily offers a 
large, fresh and fascinating subject for 
study, requiring not only minute observation 
and great patience but alto considerable 
mechanical ingenuity. 
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NOTE ON THREE PYRALID MOTHS 
OF THE GENUS PACHYZANCLA. 

Mrs. E. M. Swainson lately sent me three 
pyralids which she had bred in Jamaica, with 
the pupa-shells and her notes on the larvae. 
Sir G. F. Hampson has been so kind as to 
identify the species for me, so the breeding 
note^may as well be published. 

(i.) Pachyzancla semilaniita Hampsn. — 
Larva nearly an inch long, soft creamy ; 
head small, shiny, jet black, black marks on 
neck. The larva is so transparent that the 
movements of the internal parts can be seen. 
Pupa (as also in the two following species) 
folded in a leaf; pupa-shell ferruginous, 
more shiny than that of the next. Larva 
pupated Aug. 7, and gave imago Aug. 15. A 
leaf-roller. This species was originally de- 
scribed in 1895, from St. Vincent. 



(2.) Pachyxancla atgrotalis TsfXV — Larva 
i inch long, shiny, watery green; seems 
white, ** but on back the dark green shows 
through," head and sides white. Pupa shell 
dull ferruginous. Larva pupated July 30, 
and gave imago Aug. 9. Feeds on guinea- 
hen weed, and a wild bush with shining dark 
green leaves. 

(3.) PackyzaHcla pkaeopteralis Guen. — 
Larva nearly an inch long, clear watery 
green, with minute grey-brown spots all over, 
dark mark down middle of back, head buff, 
black marks on neck. Folds leaf over it. 
Pupa shell darker and more shiny than that 
of P. aegrotalis. Food-plant wild cockscomb. 
Pupated July 29, imago Aug. 4. These three 
species are all, I believe, now first recorded 
from Jamaica. 

T. D,A. Cocker elL 
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ON THE OCCURRENCE OF DISSOSTEIRA LONGIPENNIS THOMAS. 



BY S. J. HUNTER. 
Department of Entomology, Univeraity of Kansas, Lawrence. 



Professor L. Bruner, in his report to 
the Nebraska State Board of Agricul- 
ture for 1896, says that though Dissos- 
teira longipennis has been known to 
entomologists for twenty-five years, it 
has been classed among our rarer Acri- 
didae until 1891. At this time he was 
called upon to investigate its habits in 
eastern Colorado, where it had appeared 
in large numbers. He afterwards speaks 
of its habitat, and here we quote his 
language.* **It is rather restricted in 
its normal range, being found only upon 
the plains of western Nebraska, Kansas, 
southeastern Wyoming, eastern Colo- 
rado, and northeastern New Mexico, at 
an elevation of from 3,500 to 6,000 feet 
above sea level. It is also known to 
occur, for the most part, upon the grav- 
elly slopes where vegetation is quite 
sparse." Continuing his report to the 
State Board of Agriculture, he states 
that the insect has found its way east- 
ward almost to the Missouri river in 
Kansas and Nebraska. 



* Report to Riley, under wboee instmctioiis liiTfiet%B 
turns were made. BuUetin No. aS, Dhr. Ent U. & Dc|>t. 
-Agric, pp. 3C-39. 



In the field work of this department 
during the past summer, the writer had 
occasion to give special attention to 
grasshoppers. Dissosteira longipennis 
was occasionally seen in the territory 
under observation, being in all thirteen 
counties situated between the 99th 
meridian and the west line of the State. 
In Edwards county, six miles south of 
Offerlie, however, this locust was 
abundant in a portion of an alfalfa field 
of 320 acres. In bare spots, where no 
alfalfa grew, more than a dozen insects 
would take wing when disturbed and 
fly in different directions for a short 
distance. This was observed first on 
July 6th. On September ist females of 
this species were seen ovipositing in 
this field. It is the writer's opinion 
that this colony was bred and reared 
upon this ground. 

In the latter part of September, 1897^ 
the writer captured a single female 
three miles south of Lawrence in a 
closely grazed pasture. In August, 
1898, a student of this department took 
two females upon the university campus* 
On September a4th of this vear die 
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writer found another specimen six miles 
west of Lawrence in a strawberry patch 
on a high hill overlooking Lake View. 
In a letter upon this subject, Mr. S. 
H. Scudder gives references to the cap- 
ture of Dissosteira longipennis^ in Texas 
(Boll) , in • Nebraska, ** entire state " 
(Bruner), in extreme western Kansas 
(Osborn) , Barber Co., Kansas (Bruner) . 
He says farther : " I have 34 refer- 



ences to it in literature, but in none do 
I find a reference to its capture as far 
east as Lawrence," and thinks it improb- 
able that it has been reported as taken 
this far east. 

These notes are given in evidence of 
what may be considered an eastward 
tendency in the geographical range of 
this insect. 



NOTES ON NEW ENGLAND ACRIDIIDAE, IV, — ACRIDIINAK— V. 



BY ALBERT P. MORSE, WELLESLEY, MASS. 



41. Melanoplus extremus Walk. 

Figs. 41, a. 

Caloptenus extremus. Walker, Cat. 
Dermapt. Salt. Brit. Mus., IV, 681, 
(1870).; Thomas, Syn. Acrid., 225. 

Melanoplus Junius. Morse, List, 106. 
*' extremus. Scudder, Rev. 

Melanopli, 287, pi. xviii, fig. 10. 

Measurements from 62 $ ^ 82 9 ^ — 
Antenna: ^,7.5-9; 9,6-8. H. fern.: 
(f,9.4-ii.2; 9, 10-12.6. Teg.: $, 
9.5-16; 9, 10-18. Body: c?, 15-19; 
9» I5-5-24- Total: $, 15-22; 9, 
16-24. Teg. vs. H. fem. : cJ , -3 to -f- 3 ; 
9 , -4 to + 3. 

A very variable species. In the fresh 
state its general coloring — a peculiar 
olive with blackish markings — is very 
appreciable and of service in recogni- 
zing it, though the long-winged female 
is liable to be mistaken for femur-ru- 



brum. While tegmina of every length 
between the extremes given are to be 
found, most of the specimens observed 
fall into two series, a short— and a long- 
winged. In the former the tegmina 
usually fall about 2 mm. short of the 
end of the hind femora; in the latter 
pass them by 2 or 3 mm. ; — the names 
Junius and scandens respectively have 
been applied to these by Scudder. Of 
the specimens now in my collection (a 
number having been disposed of through 
exchanges) about one-eighth of the 
females and two-thirds of the males are 
long-winged {scandens). The long- 
winged form seems to be more preva- 
lent in high latitudes and at high ele- 
vations. In point of size also the 
species varies much according to local- 
ity, specimens from Winchendon, Mass., 
(800-1200 ft.) being noticeably larger 
than those from the summit of ML 
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Greylock (3500 ft.) ; but Arctic Amer- 
ican specimens are said by Scudder to 
be distinctly larger than those from 
New England or Nebraska. The color 
of the hind tibiae is very variable : these 
are normally red, either deep or pale in 
tint, yet in many males are luteous or 
even greenish. In this particular also 
specimens vary according to locality. 

It makes its appearance early, reach- 
ing maturity in late June or early July, 
and in the White Mountain region is 
not uncommon in early September. 
Like its ally femur-rubrum^ it is partial 
to damp or moist surroundings and I 
have found it most common in the 
thick, succulent growth of grass in 
meadows and springy fields. Blatchley 
found it in an open peat-bog in Indiana. 

I have taken it at Norway, Me., No. 
Conway, Jackson, and the summit of 
Mt. Washington, N. H. ; Hyde Park, 
Jay, Montgomery, Newport, Troy, Wood- 
stock, and on Ascutney Mt., Vt. ; Mt. 
Greylock and Winchendon, Mass., and 
have received it from Hudson, Me. 
(F. P. Briggs). 

42. Melanoplus minor Scudd. 

Figs. 42, a. 

Caloptentis minor, Scudder, Proc. 
Boston Soc. Nat. Hist., XVII, 478 

(1875). 
Melanoplus minor, Morse, List, 106; 

Beutenmtlller, Orth. N. Y., 307 ; Scud- 
der, Rev. Melanopli, 337, pi. xxii, fig. 9. 
Measurements from 223 ^,145 J : 



— Antenna: $, 6.7-7.5; ?» 7-8. H. 
fem. : $, lo-ii ; 9, 12-13.5. Teg.: 
<f, 11-15 (average 12-13); 9, 13.5- 
18. Body: <f,i5-i8.5; 9, 19-24 mm- 
The body about reaches the end of 
the hind femora ; the tegmina are usually 
I to 2 mm., shorter, though one male 
has them extending 2 mm. beyond the 
femora. 

The female of this species resembles 
most that of collinus from which it can be 
readily distinguished, however, by the 
form of the scoop of the upper valves 
of the ovipositor. The hind tibiae are 
very variable, ranging from cherry-red 
to greenish or blue. Red tibiae are 
more common among the* females (25— 
33%» $ 17-20%); among the males, 
however, they are frequently glaucous 
at base and pinkish at tip. 

This is the earliest member of the 
genus to appear in spring, adults having 
been taken June 7. By the 20th or 
25th of the month, according to weather 
and lay of the land it is quite com- 
mon and this is the best time to col- 
lect it in series, before the advent of 
the swarms of atlanisy femur-rubrum; 
and collinus which shortly appear. I 
have taken examples as late as Aug. 20- 
but at that time they are very scarce 
and while they may be found in Sept* 
or later are not to be expected. 

I have found it most numerous among 
sweet vernal and blue grasses {Anthox^ 
anthum odoratumj Poa pratensis) in 
pastures and mowing-lands on gravelly 
or sandy upland soils. Its flight is. 
flddoiii more than a few feet in lepgdu 
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I have specimens from Fryeburg, Me., 
No. Conway and Jackson, N. H., Bel- 
mont (C. J. Maynard), Florence and 
Hadley (S. W. Denton), Adams, Blue 
Hill, Wellesley and many towns in its 
vicinity, New Braintree, Worcester and 
Winchendon, Mass., Thompson, Mont- 
ville, Niantic, North Windham and 
Stamford, Ct. ; and Woodstock. Vt. 

43. Melanoplus collinus Scudd. 

Figs. 43, a, b. 

Melanoplus collinus. Scudder, Proc. 
Boston Soc. Nat. Hist., XIX, 284, 
(1878) ; Rev.. Melanopli, 346, pi. xxiii, 
fig. 6 ; Fernald, Orth. N. E., 32 ; Morse, 
List, 106; Beutenmiiller, Orth. N. Y., 
306. 

Measurements from 175 <f , 148 9 : — 
Antenna: $, 7-9; 9, 7.5-9.5. H. 
fem. : (f , 10-12.5 ; 9,11.5-15. Teg.: 
(J, 10.7-16.5; 9, 14-19- Body: $, 
16.5-20; 9, 19-5-27. 5- Total: <J, 
16.5-22.5; 9, 20.5-25.5 mm. The 
tegmina reach about to the end of the 
hind femora, varying 2 to 3 mm. either 
way. 

This is one of our later-appearing 
species, reaching maturity in the latter 
part of July and being found until snow 
falls ; I have taken it from July 30 to 
Nov. 17. It may be found almost any- 
where, but is partial to open groves 
and the edges of woodlands made up 
of deciduous trees, especially on rather 
dry upland soil. I have specimens 
from Fryeburg, Norway, and Speckled 



Mt., Stoneham, Me. ; Hanover (C. M. 
Weed), Mt. Kearsarge (2000 ft) and 
Pinkham Notch, N. H.; Wickford, R. 
I. ; Canaan^ Deep River, New Haven 
North Haven, Stamford, and Thompson, 
Ct., besides Dedham and Belmont (C. J, 
Maynard), Easthampton (S. W. Den- 
ton), Adams, Mt. Greylock (3500 ft), 
Dover, Sherborn, Waltham, Wellesley, 
Provincetown, and West Chop, Martha's 
Vineyard, Mass. 

44. Melanoplus femoratus Burm. 

Fig. 44. 

Caloptenus femoratus, Burmeister, 
Handb. Ent, II, 638 (1838). 

Caloptenus hivittatus, Scudder, Mat., 
465., Smith, Orth. Me., 150, Orth. Ct, 
362 ; Thomas, Syn. Acrid., 166: 

Acrydium flavovittatutn, Harris, 
Treatise, 3rd ed., 173. 

Melanoplus bivittatus, BeutenmtUler, 
Orth. N. Y., 306. 

Melanoplus bivittatus, var. femoratus. 
Morse, List, io6. 

Melanoplus femoratus, Fernald, Orth. 
N. E., 32 ; Comstock, Introd., 1 10 ; Scud- 
der, Rev. Melanopli, 360, pi. xxiv, fig. 4. 

Measurements from 142 <^, 100 9 : 
— Antenna: <y, 14-16; 9, 9.6-14. H. 
fem. : $ 12.5-16.5 ; 9,15.5-22. Teg.: 
eJ, 16-22; 9,19.5-26; Body: ^,23- 
29 ; 9 , 29-40. Total : $ , 23.5-31 ; 9 , 
28-38. Teg. vs, H. fem.: ^,-2 -+3; 
9 , -4- -i-3mm. 

This is the largest member of the 
genus found in New England and is 
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readily recognized. Considerable indi- 
vidual variation in general color exists, 
there being three well-marked color- 
forms and all intergrades: ist, olive- 
green shaded with brownish-fuscous ; 
2nd, olive-green shaded with lilaceous 
or rufous ; 3rd, a bright, light greenish 
yellow. Of these the first is the most 
plentiful but typical examples of all 
three and any number of intergrades 
may be taken almost side by side. In 
dried specimens this difference of col- 
oration is less noticeable, but the color 
may be retained in cabinet specimens 
by removing the contents of the body 
when first captured stuffing with cotton, 
and drying rapidly. 

This species is common throughout 
New England, inhabiting both coast- 
wise marshes and the alpine summits of 
the White Mts. So widely distributed 
is it that a list of localities is needless. 
It makes its appearance late in June or 
early in July and is common during 
most of the season; I have taken it 
from June 27 to Sept. 20 and it could 
probably be found even later. It is most 
at home among the coarse grasses and 
weeds of moist meadows, springy runs 
and swamps, but is comparatively slug- 
gish and easily captured. 

45. Melanoplus punctulatus Scudd. 

Figs. 45, a. 

Caloptenus punctulatus Uhler Ms. 
Scudder, Materials, etc., in Boston 
Joum. Nat. Hist., VII, p. 465 (1862). 



Smith, Orth. Me., 150; Thomas, Syn. 
Acrid., 163. 

Melanoplus punctulatus. Fernald, 
Orth. N. £„ 32; Morse, List, 106; 
Beutenmdller, Orth. N. Y., 307 ; Scud- 
der, Rev. Melanopli, 374, pi. xxv, fig. 4. 

Measurements from 13 ^ , 18 9 : An- 
tenna: (f, 11-13; 9 1 10.5-12. H. 
fem. : ^,10-11; 9111.3-12.7. Teg.: 
^, 14-16.8; 9,14.5-21.6. Body: <f, 
19-20.5 ; 9> 23-29. Total: <f , 20.5- 
25 ; 9, 21.5-29 mm. 

The male is readily recognized by 
the cerci, which though very variable 
resemble those of no other species found 
here save occasionally oifemoratus from 
which size at once distinguishes it; 
the female may be readily recognized 
by the ovipositor. 

This handsome locust, though widely 
distributed iti the United States and not 
uncommon locally, is rare in collections, 
owing, no doubt, to its habits, which are 
more arboreal than those of our other 
species. Coniferous trees, especially 
pines, are its favorite haunts. In groves 
of these it may be found either on the 
groimd or on the trunks and branches. 
I have taken it also in open grassy 
fields and even in a greenhouse. It is 
a sluggish insect, and a late-comer as 
well, adults appearing in late July or 
early August (my earliest capture is 
Aug. 2), and is found through Septem- 
ber and October. 

I have specimens from Sherbom (A. 
L. Babcock), Amherst (C. H. Fernald), 
Prospect Hill, Waltham (C. J. May- 
nard), and Wdlesley,. Mass.; and 
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Canaan, Ct. It has been reported to 
me from West Woodstock, Ct, (Beuten- 
mtlller), and is recorded from Maine 
and New Hampshire by Scudder. 

26. Paroxya Scudd. 

Faroxya Scudder 1877. Proc. Boston 
Soc. Nat. Hist., XIX, pp. 28-29. 

46. Paroxya floridana. Thorn. 

Caloptenus floridianus. Thomas, Bull. 
U. S. Geol. Surv. Terr., I, No. 2., p. 68, 

(1874). 

Faroxya atlantica, Fernald, Orth. 

N. E., 34; Morse, List, 105; also 
Psyche, (1893), 401 ; Beutenmtlller, 
Orth. N. Y., 305. 

Paroxya floridana, Scudder, Rev. Mel- 
anopli, 2i^7^\ Sprague, Psyche (1896) 439. 

Measurements from 82 <f , 58 9 ; — 
Antenna: ^, 13-15; 9, 8.5-1 1. H. 
fem.: <y,i2-i3.5; 9,15.3-18.7. Teg.: 
<f, 13-16; 9, 14-5-20. Body: <f, 
20-25; 9» 26-36. The hind femora 
usually pass the tegmina by i or 2 mm. 
in the male and 2 or 3 in the female. 

The only yariation of note is the 
occurrence of a striking melanistic form, 



at least in the male, several examples of 
which I secured at Faneuil, Mass., some 
years ago. 

This is a relatively slender-bodied 
locust of medium size and graceful and 
elegant appearance which should be 
readily recognized when captured. It 
occurs locally in swamps and marshes 
in southern New England, where I have 
taken it on cord-grass (Spartina) grow- 
ing in the tide-water ditches of salt 
meadows and in the long sedge of 
bushy inland meadows and swamps. It 
is usually numerous but not abundant 
where found. While active and alert it 
is readily captured owing to its habit of 
trying to escape observation by getting 
out of sight behind the stouter stems of 
grass and weeds rather than by flight, 
to which it resorts only when alarmed. 
It leaps well and quickly, but its flight 
is comparatively short. 

In New England it has been taken 
from July 22 to Aug. 30 at Cambridge^ 
Faneuil, Newtonville, and Walpole, 
Mass. ; Deep River, North Haven, 
Niantic, and Stamford, Ct. Immature 
specimens were plentiful at Faneuil on. 
the earlier date. 



Entomological expeditions. — Mr. R. 
E. Snodgrass, assistant in entomology in Le- 
land Stanford Jr University, sailed from San 
Francisco on Nov. i, for the Galapagos 
Islands. Mr. Snodgrass will spend six 
months on the islands collecting insects and 
other animals for the entomological and 
zodlogical departments of the University. 
Mr. Snodgrass is accompanied by Mr. Ed- 
mund Heller, student in the department of 



zoology of Leland Stanford Jr Universitj. 
C. F. Baker left Auburn, Ala., on Nor. ist^ 
1898. He has gone on a two years* leave of 
absence from the Polytechnic Institute, as 
field botanist to the Herbert H. Smith ex- 
ploring expedition, which will be engaged in 
biological work in ' northwestern South 
America. All letters and packages for him 
should be addressed to St. Croix Falls, Polk 
Co., Wisconsin. 
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Dactylofius cocherelli, n. «p. — Adult ?. 
Length 2^ mm. Width 1} mm. Shape, 
ovoidal, quite plump. Color, reddish varj- 
ing to brownish. Coated with white mealj 
•ecretion. With a hand lens the segments 
of the body are quite distinct. No lateral 
or caudal appendages. Boiled in caustic 
potash the insects do not stain the liquid. 
Shortly after boiling howerer the insect 
changes to a deep reddish brown color. 
Cleared and mounted, the skin is colorless, 




Dactylofius cockerelli. 
Antenna and leg^ X 200. 

Antennae, legs and mouth parts light 
yellow after mounting. Antennae 8 jointed, 
8 longest and thicker than 5 X 6 or 7 and as 
long as those three joints together, a always 
longer than i : three next longest, then 7 X 
5 and 6 with the 4 shortest Formula 83 13754- 
There is little difference between the joints 
from 4 to 7 except that 4 is distinctly shorter, 
joints I X 3 are nearly as long again as 6 and 
7. All of the joints have numerous rather 



large hairs. Mouth parts very small, rostral 
loop not reaching half way to base of middle 
legs. Legs quite stout, short and bristly; 
femur and tibia nearly equal in length, the 
femur being a little the longest, and quite 
stout, 140 |i long 65 |i wide. Tibia 120 |i 
long. Tarsus short, less than 1 the length 
of tibia, 60 |i long. Claws stout and curved, 
20 |fc long. Tarsal digitules very fine and 
quite short. Claw digitules short, knobbed 
and quite indistinct. Anal ring with the 
usual 6 hairs. Caudal tubercles nor- 
mal, each with a long hair {\ longer 
than those of the anal ring) and one 
much shorter hair; there are also a 
long conical spine and other short 
spines. The skin has a few scatter- 
ing long hairs and conical spines more 
noticable between the antennae and 
some more on the margin and numer- 
ous gland spots. 

Habitat. Andover, Mass., Sept. 17, 
1898, in nests ot JLasiusJlavus L. under 
a flat stone. The coccids are con- 
cealed in a small snow white cottony 
ovisack, composed of a fluffy mass of 
cottony secretion 4 mm. long and i} 
mm. wide. At the anal end of the 
sack are found the small oval bright 
pink eggs of the coccid. This is the 
9th ant-nest coccid found in Massa- 
chusetts, and it should be stated here 
that Dactylafina citri Boisd. and D. 
adonidum L. have also been found in ant 
nests in Mass. 

This species is probably most nearly al- 
lied to Dactylapius kingii Ckll. from which 
it differs in having the antennae and legs 
stouter; in kingii the ist joint of the an- 
tennae is always longer than the 2d, while 
in this species the ad is usually longer than 
the I tt although they may be subequal. The 
femur of kingii it considerably longer utu- 
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allj 180-225 h A"^ being of about the same 
width 165 |ji the femur appears more slen- 
der. The ovisac of king-it is also not so 
compact as in this species, y. The drawings 
re b}' Prof. Tinsley who is also respon- 
sible for the comparison with allied species. 



SECOND NOTE ON A NEW HEMI- 

LEUCA. 

Hemilenca sororia race oliviae^ Ckll., 
Psyche, 1S98, p. 252. $. (Sta. F6. N. M.) 
On Aug. 20, 1898, Mr. John Davis sent me 
some larvae collected at Maxwell City, N. M., 
stating that they were then extremely numer- 
ous, and were devouring the pastures. With 
the larvae were sent pieces of grass, which 
Prof. E. O. Wooton identifies as a MuhleH- 
hergia probably M. texana Thurb. (porter i 
Scrib.). From these larvae I bred four moths 
of oliviae^ which was only known heretofore 
by a single(J ! A male emerged Sept. 13, two 
males Sept. 14 and a female Sept. 15. 

Larva. Of the living larva, I noted as fol- 
lows: — Ochreous with a very dark brown 
head ; body irregularly marbled with very dark 
brown, especially about the sutures ; tufts of 
spines as usual in the genus, the central ones 
black, the lateral ones (spinules) ochreous 
with black tips ; thoracic legs black. 

The skin is sparsely beset with colorless 
hairs. Spiracles narrowly edged with black. 

Cocoon. The cocoon is composed mainly 
of fragments of the Muhlenbergia loosely 
woven, with many open spaces. 

Imago. The males agree in the main with 
the Santa Y€ type, but are perhaps, a little 
grayer. The female expands 65 mm., and 
has a warmer, more rosy color than the males. 
The general color of the anterior wings is 
nearly uniform, with the two pale bands dis- 
tinct. 

Compared with the description of H. sor- 
oria Hy. Edw., the ? oliviae differs thus: — 
Costa of primaries orange-ferruginous 



throughout ; secondaries above with the nerv- 
ures pale ferruginous ; on the under side the 
nervures are pale ferruginous on all the 
wings, and the costa of the primaries 
is broadly orange ferruginous, subfuscous at 
base, that of the secondaries washed with 
blackish; head clothed with dark fuscous 
hair, gray on vertex and occiput ; thorax with 
dense long gray hairs ; antennae entirely 
bright orange ; abdomen above with f uscoua 
hair, chestnut on the first two segments; hind 
margins of third to fifth segments with red 
hair, which is replaced by white on the ex- 
treme sides, and beneath except in the mid- 
dle; apex with mixed fuscous, white and red 
hair. The expanse is 1 1 mm. less then that 
of sororia. 

H. oliviae is of about the same size as H. 
sororia hualapai (Neumoegen), from S. W. 
Arizona, but differs in the markings. The 
three forms, sororia.^ hualapai and olit'iae 
are clearly geographical races of a single 
well marked species. 

In the Mesilla Valley, N. M., I have never 
taken H. oliviae^ but only //. muia race ar- 
temis (Pack) and H, /»»<? Pack., the former 
being much the most frequent. 

T. D. A. Cockerell. 
N. M. Agr. Exp. Sta. 

A CURIOUS COCOON OF Attacus cecro- 
piA. — In September last I found a very large 
larva of Cecropia feeding on willow in a 
swampy place, t took it home and it began 
its cocoon the next day, in a white paper box, 
from which I removed all leaves. The cocoon 
was glistening white at first, and in this state 
was packed with white cotton for transporta- 
tion from Vermont to Brookline. The box 
was unopened for a month, and when the 
cocoon was taken out it was nearly all green, 
the small spaces not green being juat off 
white. The pupa seems to be in good condi- 
tion and is evidently alive. 

Caroliut G. S^mU. 
Brookline^ Oct. ij. 
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DISSOSTEIRA IN COLORADO. 

On the evening of July 21, this year, 
locusts came from the west down into Colo- 
rado Springs in countless numbers. Press 
reports stated *' at some places thej were in 
piles from seven to ten inches deep." Elec- 
tric lights were not used for several evenings 
afterward to avoid attracting those passing 
over. Specimens sent bj Board of Com- 
merce of Colorado Springs to this depart- 
ment showed the invading species to be 
Dissosteira longipennis. Engineers running 
from Limon, Col., to Goodland, Kans., told 
the writer that night trains encountered 
locusts in great numbers on the tracks in 
the vicinity of Arriba, Col., from July 23d 
to 26th. It seemed evident that the rails 
by retaining heat longer at night than the 
earth attracted the insects. From the num- 
bers of Dissosteira 'longipennis found about 
the engines coming into Goodland in the 
morning from the west, it is safe .to say 
that the above was the predominant species. 

5. J. Hunter. 
University of Kansas, 

Callidryas eubule has been flying in 
Nonquitt, Mass., in September. The butter- 
flies were too numerous and too fresh to be 
stravs, and must have been there as larvae. 

Caroline G. Soule, 
Brookliney Oct. /j. 

PROCEEDINGS OF THE CLUB. 

14 October, 1898. The 203d meeting of 
the Club was held at 156 Brattle St., the 
President in the chair; Mr. J. W. Folsom 
was chosen secretary pro tem. 

Mr. A. M. Mayer gave an interesting 
account of the Dry Tortugas, where he had 
spent the summer, and exhibited a tmall 
collection of insects which he had captured 
upon the islands, where insects are compar- 
atively scarce. Heraclides crespkonttM^ Cal- 
lidryas euhule and Anosia piexipfus occur 



as visitors only, as well as several Cuban 
moths; most of these are brought to the 
islands by northeast or south winds. A 
sphingid larva allied to Deilephila was seen, 
a single species of cricket and certain small 
Odonata. A Carabid occurs, often in enor- 
mous swarms, and Sckistocerca amcricana 
is abundant. A small, green mantis is said 
to occur every year. 

The distribution and habits of these 
insects were discussed. 

Mr. S. H. Scudder showed a large series 
of Melanopli, representing new species 
which had appeared since his Revision was 
written. A large number belong to the 
genus Mclanoplus alone; fourteen were 
taken in California and Oregon by Mr. A. 
p. Morse and several in Colorado by Mr. 
C. F. Baker; others are from Arizona. 
Three peculiar and closely allied species 
come from Oregon and three more which 
are remarkably alike in the coloration of 
the hind femora but quite unlike in other 
respects were taken in the San Francisco 
Mts. 

A paper was read for Mr. Geo. B. King» 
of Lawrence, Mass., who states that Ripersia 
lasii Ckll. was discovered June, 1896, in 
various ant nests in Massachusetts. Since 
then much time has been spent in search of 
its food plant and without success until the 
nth inst., when it was found feeding at the 
roots of China asters, attended by Lasius 
americanus Em. Nearly all the plants in the 
bed were found to have a herd of these Coccids 
attached to their roots and in every instance 
the ant was present with them. There were 
also found, on some of the roots, three species 
of Aphids, usually found in ant nests in the 
vicinity of Lawrence : Aphis maidi-radicis^ 
Schixoneura corni and Pemphigus sp. The 
paper will appear in Psyche. 

Mr. Scudder read extracts from letters 
which he had received : Mr. James H.Johnson, 
of Peterboro, N. H., reports the occurrence 
of Eucroma mai& upon Spiraea silicifolia, 
or " hardback " ; also the capture, by himself^ 
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of a single specimen of Eurymus interior at 
Charlestown, N. H., May i, 1892. This 
locality is noteworthy as the insect has 
hitherto been recorded from New England 
only in the northern parts of New Hamp- 
shire, Vermont, and Maine. 

Mr. S. J. Hunter, of Lawrence, Kansas, 
writes that he has collected Dissosteira longi- 
fennis in countries west of the 99th meridian. 
One specimen, however, was seen in Leaven- 
worth County in the fall of 1897, two were 
taken in August and another in September 
of the present year. (See another page). 

Mr. Scudder further said that by the 
courtesy of Miss Gibbes he had been per- 
mitted to see a few notes on butterflies made 
by the late Prof. Lewis R. Gibbes at Charles- 
ton, S. C. As an indication of the rarity there 
of Euvancssa antiopay it is noted that he had 
seen but two specimens, one taken in April, 
1879. in Magnolia Cemetery, the other reared 
May 2, 1874, after sixteen days in chrysalis. 
Callidryas eubtile was reared Oct. 3 after ten 
days in chrysalis ; and a larva *' probably of 
Pyrameis atalanta " (but which from his 
brief description may as likely be cardui) 
was taken June 8, 1874, on Aesculus parvijiora^ 
a new food plant (even to the family — Sapin- 
daceae) for either atalanta or cardui. 

Mr. A. X. Caudell said that he had seen a 
few examples of Euianessa antiopa in Okla- 
homa in the fall of 1897. 

Mr. Mayer remarked upon an item in a 
daily paper concerning a migration of butter- 
flies observed in Wichita, Kansas. The swarm 



consisted principally of A, pUxippus, and P 
ajax. Some discussion followed upon the 
subject. 

Mr. J. W. Folsom exhibited drawings of 
Japanese Collembola which he had recently 
studied through the kindness of Prof. Pack- 
ard. The collection was made by Prof. 
C. Ishikawa, of Tokyo, and comprises eleven 
species, of which six species and one variety 
are new. Comparisons between the Collem- 
bola of Japan and those of other countries 
were given. 

Mr. A. P. Morse reported the serious devas- 
tations caused by Clisiocampa distria in 
Woodstock, Vt., during the last summer. 
Maples, birches and apple-trees, especially, 
were badly defoliated and were frequently 
stripped and killed. No trees were exempt 
from attack except the black-walnut and cer- 
tain conifers. As the attacks are yearly 
increasing in severity, the outlook for next 
year is alarming. 

The habits and parasites of the insect 
were discussed. 

Mr. W. L. Tower gave some results of his 
studies upon a large series of Pieris rapae, 
collected at high altitudes in Colorado. The 
butterfly is known to breed at an altitude of 
9,500 feet and occurs as high as 12,000 feet. 
Mr. Tower's series, collected Mr. E. J. Oslar, 
shows a gradual diminution in size and a 
tendency to albinism in proportion to the 
altitude. 

The subject of albinism and melanism 
was then considered by the members. 
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THE MOUTH PARTS OF THE NEMATOCEROUS DIPTERA,— I. 

BY VERNON L. KELLOGG, STANFORD UNIVERSITY, CALIFORNIA. 



The repeated attacking of the prob- 
lem of the homologies of the mouthparts 
of the Diptera will result in giving us, 
sometime, a solution. The problem is 
not inherently insoluble. It is to be 
solved as other problems in homology 
have been solved and are daily being 
solved, namely, by a study of the com- 
parative anatomy and a study of the 
ontogeny or development of the organ 
or organs in question. But any such 
study of homology has inevitably to do 
with more than the mere determination 
of homologies : it is inevitably a study 
of phylogeny. 

There are two phases of the work of 
the student of phylogeny: comparative 
anatomical study and ontogenetic or 
developmental study. The study of 
comparative anatomy includes not only 
the study of the living members of the 
group in hand, but also the study of the 
extinct members, the paleontologic 
phase. As any organism is simply 
the sum of its organs, it follows that 
the phyletic study of a group of organ- 
isms resolves itself into a phyletic study 
of the body organs, and the phylogeny 
of any one of these organs, fully and 



correctly worked out, is a great step 
toward revealing the phylogeny of • the 
group of organisms. For the descent 
of an organ is * synchronous with the 
descent of an organism. 

The determination of the homologies 
of an organ or group of organs through 
out a group of organisms involves the 
discovery of the primitive, racial, most 
generalized condition of the organ in 
the group, and then the various kinds 
of specialization the organ exhibits, and 
the paths from generalized to special- 
ized condition for each of these kinds 
of specialization. This is no more nor 
less than true phyletic study. 

The problem presented us, then, in 
the homologies of the dipterous mouth- 
parts, so often attacked and in such 
various ways, seems to me plainly a 
phyletic problem, and to be solved most 
expeditiously, if not only, by the rational 
and accepted methods of systematized 
phylogenetic investigation. The com- 
parative anatomy of the mouthparts of 
the living flies (the paleontologic phase 
of the work is in this case impossible), 
is to be studied with the aim of deter- 
mining what is the most generalized 
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condition of these organs and what the 
specialized conditions (for because de- 
scent is not linear but branching, it is 
illogical to speak of the most specialized 
condition ; it is wholly possible for sev- 
eral equally *' most specialized " condi- 
tions to obtain, each the apex of its own 
kind of specialization [line of descent] ). 
Then are to be determined the lines or 
tendencies of specialization, and the 
intermediate conditions are to be ar- 
ranged along these lines. After the 
provisional determination of the homol- 
ogies and phylogeny of the mouth parts 
by the study of their comparative 
anatomy, the development or ontog- 
eny of the mouthparts of various flies 
is to be studied, also with the aim of 
determining the generalized mouthparts 
condition and the paths of specializa- 
tion. The results of the two methods 
of study should be mutually confirma- 
tory, if a correct interpretation of each 
is reached. 

Of course the two methods of study 
may, and often are, advantageously car- 
ried on more or less nearly simultane- 
ously, the revelations of one phase 
helping materially to the quicker under- 
standing of the phenomena of the other. 
Or the ontogenetic study may precede 
the comparative anatomical. Unfortu- 
nately, in practice usually but one phase 
of the study is prosecuted by a single 
investigator, limitations of time, or ma- 
terial, or of the capacity of the student 
restraining him from the full double- 
phased undertaking. 

Having begun the study of the dip- 



terous mouthparts some time ago, I 
have progressed sufficiently to learn {a) 
that the comparative anatomy of the 
mouthparts is not an especially difficult 
study, but that it alone may not certainly 
determine the homologies of the dip- 
terous mouth, and (^) that the onto- 
genetic study of the mouthparts of 
Diptera is an especially difficult study. 
The Diptera exhibit " complete meta- 
morphosis *' in their life history. So 
thoroughgoing is this metamorphosis, 
as proved by t^le studies of Weissman, 
d'Herculais, Viallanes, Kowalevsky, Van 
Rees et aJ^ on the post embryonal devel- 
opment of Musca, that the begin- 
nings of almost all the imaginal organs 
are to be looked for in the late larval 
stages of life. The extraordinary his- 
tolysis which is suffered by most of the 
larval tissues and organs is so far-reach- 
ing that most of the imaginal organs 
develop from small groups of undiffer- 
entiated cells, the imaginal buds or 
histoblasts, which do not begin active 
development until the fly has reached 
and spent some time in, its larval stage. 
This is conspicuously true of the integu- 
ment and the appendages of the head 
and thorax ; the wings, legs, and the 
imaginal mouthparts arise from histo-. 
blasts whose development from groups 
of invaginated hypodermal cells into 
imaginal organs begins only rather late 
in larval life. The difficulties of the 
study of the development of the imagi- 
nal appendages, and particularly of the 
mouthparts, is difficult. The develop- 
ment, beginning late, proceeds with 
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great rapidity : it is obscured by the 
histolysis of the larval mouthparts going 
on at the same time with the histogene- 
sis of the imaginal organs, and because 
there is a marked acceleration of devel- 
opment, by which some of the phyletic 
stages are crowded together, or perhaps 
crowded entirely out. So serious are 
the difficulties in the study of the post- 
embryonal development of insects with 
complete metamorphosis, that, although 
thirty-five years have elapsed since 
Weissman's first enlightening study of 
Musca, and although the interest and 
importance of the study are fully recog- 
nized by zoologists and entomologists, 
only a scant dozen investigations have 
been at all successfully prosecuted, and 
our present knowledge of the subject is 
based on five or six papers on Musca, a 
couple of studies on Lepidoptera, one 
on a Hymenopteron and one on a Col- 
eopteron. Most of these papers attempt 
to trace the development of only certain 
organs, and in only one of the papers 
is there an attempt to describe the de- 
velopment of the mouthparts. Ktinckel 
d'Herculais in 1875 discovered and 
briefly described the histoblasts of the 
imaginal mouthparts of Musca. The 
course of the development, in any such 
detail as really to throw light upon the 
homologies or phylogeny of the Dip- 
terous mouthparts, has yet to be traced. 
The other phase, the comparative 
anatomical phase, of the study of the 
mouthparts of the Diptera has been far 
more successfully attacked. Exhaustive 
accounts of the morphology of the 



mouthparts of one or of a few species 
as presented by Kraepelin, Dimmock and 
others, and comparative studies of the 
mouthparts of many genera and fam- 
ilies, as presented by Becher, Smith, 
Menzbier, Meinert, and others, com- 
bine to make up a large literature on 
the subject. Most of these papers 
make the mistake (as it seems to me) 
of devoting attention largely to a con- 
sideration of the more specialized con- 
dition of the mouthparts as presented 
by the brachycerous families, and of 
attempting to interpret homologies by 
comparing these conditions with the 
specialized mouthparts of other highly 
organized insects, as the Hymenoptera. 
There seems to be no systematic and 
thorough search for the most general- 
ized condition of dipterous mouthparts, 
no attempt to discover the lines of 
specialization ; the studies seem to be 
little guided by, and take little advan- 
tage of, the methods of phyletic study. 
We know much more about the mouth- 
parts of the Muscidae than of any one 
of half a dozen of the nematocerous 
families. And yet entomologists and 
dipterologists call the Nematocera the 
generalized Diptera. 

The notes I have first to present are 
simply a contribution to our knowledge 
of the comparative anatomy of the 
mouthparts of the nematocerous families 
of the Diptera. Excepting the Omephi- 
lidae (represented in America by a single, 
rare and to me so far unobtainable spe- 
cies) I have studied the mouthparts of all 
of these families. The general conditioii 
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of the mouthparts in all of these families 
is much alike and not difficult to under* 
Stand. The homologous parts in the 
mouths of the various Nematocera are 
readily distinguishable and comparable. 
These mouthparts as compared with the 
mouthparts of the specialized Diptera, 
Musca for example, are distinctly gener- 
alized. Now if the parts of the specialized 
dipterous mouth, as that of Musca, can 
be homologized with the parts of the 
generalized mouth, as presented by the 
Nematocera, then the remaining prob- 
lem is to homologize the mouthparts of 
the Nematocera with the mouthparts of 
other insects, with the racial orthopter- 
ous type of mouthparts. 

In order that the testimony from the 



study .of comparative anatomy aloijie ma| 
be sufficient to solve our problem it is 
necessary that (a) there be a series of 
gradatory mouthpart conditions present 
among Diptera sufficiently continuous tp 
indicate unmistakably the homologies of 
the mouthparts within the order, and. {fi) 
that the generalized dipterous mouth- 
parts be sufficiently generalized to admit 
of a certain comparison ai^d homologiz- 
ing of the parts with the mouthparts of 
other insects in whose case the homol- 
ogies of the mouthparts with those of 
the racial orthopterous type are authori- 
tatively accepted. Whether these .con- 
ditions obtain may be, I hope, re- 
vealed by the final publication of my 
studies. 



AN UNKNOWN TRACT ON AMERICAN INSECTS BY THOMAS SAY. 

BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



In the library of the Boston Society 
of Natural History, among the works 
received from the library of Dr. T. W. 
Harris, is a tract which seems to have 
escaped the notice of bibliographers and 
others. Strangely, it does not even 
appear in the Catalogue of the Harris 
Library, (Proc. Bost. soc. nat. hist., vii, 
266-271), nor is it contained in the 
** Complete Writings " of Say, edited by 
LeConte. It is an octavo pamphlet of 
seventeen printed and numbered (3-19) 
pages besides the title page, the reverse 
of which is blank, and describes for the 
first time twenty-two insects; of these 
all but two are redescribed in later 



papers in the same terms with scarcely 
a change. The remaining two, however, 
are not found at all in the Complete 
Writings and appear to be quite over- 
looked by subsequent writers, the Pen- 
tatoma being unmentioned by Uhler in 
his Check-list of the Hemiptera Heter- 
optera of North America (1886), and 
the Trypeta not being found in Osten 
Sacken's Catalogue of the described 
Diptera of North America (1878.) 

The title page of the tract reads as 
follows : Descriptions of new species of 
North American insects, found in Louis- 
iana by Joseph Barabino. By Thomas 
Say. March, 1831. Indiana. Printed 
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at the School Press, New Harmoiiy. 
The species contained in it are. the fol- 
lowing; we have prefixed the number 
of th^ pages on which they occur, and 
appended the volume and page pf the 
Complete Writings when found there. 

Page 3, Chlaenius circumcinctut, ii, 531. 
4-5, Oodes ? parallelus, ii, 532. 

5, Dytiscus bimarginatus, ii, 556. 
5-6, Noterus bicolor, ii, 561. 

6, Cupes cinerea, ii, 643. 

7, Hjdrophilus castus, ii, 645-44.6. 
7-8, Trox alternatus, ii, 652-653. 
8-9, Tenebrio rufinasus, ii, 659. 

9, Oedemera apicialis [sic], ii, 660. 
9-10, Acanthocinusquadrigibbus, ii, 665. 

10, Altica mellicollis, ii, 668. 

11, Scjmnus terminatut, ii, 671. 
11-12, Pentatoma maculiventris. 
12-13, Belostoma fluminea, i, 364-365. 

13, Belostoma grieea, i, 365. 

14, Corixia calva, i, 366. 
14-15, Formica mellea, ii, 731. 

15, Polistes metrica, ii, 768. 

16, Anthophora frontata, ii, 784-785. 

17, Megatchile policaris [sic], ii, 782. 
18-19, Xylocopa Carolina, Fabr., ii, 786- 

787. 
19, Trjpeta trifasciata. 

This tract is not to be confounded 
with the very similar Barabino pamphlet, 
published in the following year, describ- 
ing nineteen species, although printed 
at the same press and evidently with the 
same type. 

The descriptions of the two over- 
looked species are here carefully repro- 
duced, with some notes regarding them 
kindly sent at my request by Mr. P. R. 
Uhler and Baron Osten Sacken. 

[ii.] Pentatoma, Oliv. Latr. 

P. maculiveMiris^ Hemel^^tra with a line at 



tip ; venter with five series of black points. 

Inhab. U, S. 

Body yellowish or pale bcq^v^isli, with 
dense, rather large punctures : Horasi acuteljr 
angulated each side behind the middle ; Aem^r 
lytra having an abbreviated fuscous Up^ . at 
tip of the membranous portion : anttmmtty 
first joint short ; 2d longer than the third : 
Urgmm on the. lateral margin with a black- 
ish dot on each incisure : bemeatk ^'ellowish : 
feet immaculate; tkigk$ sometimes having 
numerous minute blackish points; anterior 
tibite with an obvious spine over the slight 
emargination : vew/erwith five obvious series 
of small black dots.- [12.] 

Length less than two-fifths of an inch. 

This is a common insect in many parts of 
the Union. The anterior central angle of 
the venter is produced between the bas^s ot 
the posterior feet as in Acanthosoma of Cur- 
tis ; but it does not agree with that genus in 
the more essential characters of the antennae 
and tarsi. 

• 

Mr. Uhler writes : Upon comparing 
the species of Podisus with the printed 
slip sent me, I find the description fits 
very well the P. spinosus Dallas. The 
description does not agree with any 
other of our North American species, 
as at present known. The humeral 
angles in P, serieifentris Uhl. are not 
" acutely angulated," but they are in P, 
spinosus. — P. R. Uhler. 

[19.] Typeta, Meig. 

T. trifasciata^ Green; wings with three 
bands. 

Inhab. Louisiana. 

Body brassy-green, polished : vertex green- 
ish \ front pale ferruginous, pruinose : anten- 
hypostoma dark livid, pruinose : 



tmoutk pale ferruginous : stetkidium entirely 
brassy-greenish : wings yellow-white, a black- 
ish band on the middle obsolete at the thinner 
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margin, and not including the smaller trans- 
verse nervure, but a little anterior to it; 
a broader and not quite parallel band mid- 
way to the tip, including the larger trans- 
verse nervure and an equally broad band at 
tip not arquated: tergum purplish toward 
the tip : poisers pale yellowish : feet pale 
honey-yellow, 
Length less than one-fifth of an inch. 



Dr. Harris appends to this " Ortalis 
aenea Wied.'* 

Baron Osten Sacken sends us the 
following note regarding this insect : — 

Besides the Trypeta trifasciata Say, 
183 1, which you enquire about, there is 
an Ortalis trifasciata Say, Journ. Acad. 
Philad., vi, 184 (1830) ; Compl. Writ., ii, 
368 (compare my Catal, 1878, p. 186). 

This latter, according to Loew (1. c.) 
is a synonym of Chaetopsis (^Ortalis) 
aenea Wied. But this synonymy can be 
accepted only if we read in Say's de- 



scription "connected with the second 
band by the posterior margin," and not 
by the costai margin, as Say has it 
(Comp. his description with the figure 
of the wing in Monogr. N. Amer. Dipt. 
iii, tab. 9, fig. 19). Loew, I. c, iii, 171, 
line 10 from bottom, has overlooked this 
discrepancy. However, the species being 
very common, the synonymy is very 
probable. 

The Trypeta trifasciata Say, New 
Harmony, 1831, from Louisiana, is 
evidently likewise a Chaetopsis, and 
perhaps the same as C debilis Loew, 
Monogr., iii, 172, from Cuba. Compare 
the figure of the wing (1. c, fig. 20) 
with Say's statement ** an equally broad 
band at tip, not arcuatedp Tryp. trifas- 
ciata Say should therefore be placed 
provisionally after debilis^ as a possible 
synonym, but with a query. — C. R. 
OsTEN Sacken. 



EARLY STAGES OF TRIPTOGON MODESTA. 



BY CAROLINE G. SOULE, BROOKLINE, MASS. 



On July 13th, 1898, a battered specimen 
was brought me, found under an electric 
light in Brandon, Vt. At about 3 p. m. the 
moth began laving eggs and the following 
morning had laid eightj-four. On July 14 
and 15 she began laving at about 3 p. m., and 
during these afternoons and nights laid 
thirty-two and sixteen eggs respectively. 

These eggs were 2.5 mm. long and nearly 
2 mm. wide at the widest part, ovoid, green- 
ish gray — looking greener at night — and 
having a pearly lustre. On the second day 
they became heliotrope-color. On July 20th 



they became greenish, showed the larvae dis- 
tinctly, and the first- laid eggs hatched, giving 
an egg-period of barely seven days. 

Young larva — length 7 mm., slender. 
Head round, pale green. Bod^ very dark 
green, the dorsum looking as if undershot 
with black, except the last two segments 
which were pale green like the head. The 
body was rough, and had pale green subdor- 
sal lines from the head to the tips of the 
anal props. These lines became yellow two 
days later. There were seven pale-green 
obliques rougher than the body. The legs 
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wjsre p9l^ greep i^ith red tips; the props 
pale gfe^n ; tbe anal prpps prolonged at the 
tips behind, like those of C.jmgUimd$$. The 
caifd^l horn was bright carmine, short, 
straight, perpendicular, roughi and ending 
in a seta. 

The larvae ate nearly all their egg-shells 
except a few, which ate onlj enough to let 
them crawl out. Thej were very active, 
began eating at once, and drank eagerly. 
They fed on PofuUu haUt^mifera var. cair- 
4icaus. 

July 24th. First molt. Length twelve 
mm. Head almost triangular, apple green 
with sparse yellow * granulation ' and with 
two larger granules at the apex. Face-lines 
yellow. Body dark green above with sub- 
dorsal lines and obliques of bright yellow 
granules, the last pair of obliques being 
wider and brighter than the others. On the 
front edge of the first segment and the rear 
edge of the second and third segments was 
a transverse line of larger yellow granules 
extending from one subdorsal line to the 
other and largest in the middle. These lines 
were very conspicuous. The venter was 
blue-green with whiter granules. Anal 
plate edged with yellow granules. The feet 
were red, legs and props blue-green with 
white granules. The horn was yellow with 
a dark carmine spot at its l>ase in front, and 
the whole horii was rough with red granules. 

The larvae ate all the cast skin except the 
mask and horn. 

July 27th. — Second molt. Length eigh- 
teen mm. when in motion. When at rest the 
larvae were so bent over that they could not 
be accurately measured, the head being bent 
under the front part of the body. 

The only changes in coloring were that 
the subdorsal lines were less distinct; the 
face lines yellower and broader ; the horn was 
very short, and pinkish-yellow with a double 
dark brown dot at the base in front ; there 
were dark brown spots on each leg, and on 
the anal props near the tips; the yellow 
granules of the transverse lines, on second 



and thfrd segments were almost spikes, 
recalling those on the dorsal line of C. 
amyntor. Molting required only twenty 
four hours. 

July 30. — The legs had become yellow 
with red tips, and the yellow granules on the 
first segment were hardly noticeable. The 
striking points of the larvae were the rich 
velvety green color, the yellow crests of 
granules on the second and third segments, 
and the broad yellow obliques reaching from 
the substigmatal line to the tip of the 
caudal horn. 

July 31st. — Third molt. Length twenty 
mm. Head pale green studded with pale 
yellow granules, and wfth face lines of 
brighter yellow granules meeting at the 
apex. First segment — pale green like the 
head, and granulated, but with no conspicu- 
ous crest of granules. Body — deep moss- 
green, densely set with tiny yellow granules, 
except the anal segment, which was bright 
yellow-green with small yellow granules, 
and the anal plate was edged with yellow 
granules and studded with glassy green ones, 
and had a dark red-brown spot at its tip. 
The second and third segments had conspic- 
uous crests of yellow *' spikes." The obliques 
were very narrow and of yellow granules, the 
last pair being broader and yellower. There 
was a broken substigmatal line of yellow 
granules from the third to the tenth seg- 
ments. The legs were yellow with a dark 
redbrown spot, and red feet. Props were 
green granulated with yellow, the anal props 
having a dark brown spot at the tip. The 
horn was very short, rough, pale yellow. 
The spiracles were red, and noticeable for 
the first time. 

Aug. 2d. — The larvae had lost the rich 
moss-green color, and become very blue 
green, while the golden-yellow marks had 
grown almost white. In this molt the 
larvae ate much more, and were quieter. 

Aug. 5th. Fourth molt. Length four cm. 
Body largest at the tenth segment, tapering 
slightly to the head. Head very white-green 
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with white irrorations; f ace ^ )& peculiar 
pink-purple color with pink face lines. 
Body — first segment very white-green, anal 
segment very yellow-green, tHe other seg- 
ments very blue-green, all with white irro- 
rations. The subdorsal lines had disap- 
peared ; and the obliques were of small white 
granules, except the last pair which were 
pinkish, broader, and rougher. The crests 
'on the second and third segments were much 
less conspicuous, barely noticeable. Mouth 
parts, legs, and tips of props pink-purple; 
a band of deep red-purple on the anal propsv 
Spiracles red purple in pink-purple spots. 
Anal shield heart-shaped, swelling, with' the 
tip dark red-purple. Caudal horn very 
short, only i mm., slender, white, and rough. 
On the subdorsal line of ten segments was a 
*8pot of red-purple, — in some specimens. 
•Others had but few spots. They varied 
frdm three spots, on each side of the body, 
to ten. These spots recalled the red spots 
of 5. myops. 

Some specimens sent to Miss Ida M. Eliot 
in Nonquitt, Mass., and fed on fopulus 
tremuloideSy had no red-purple spots. 



Aug. 13th. — The- first one stopped eating 
while the last one hatched was molting for 
the third time, being much smaller and 
slower of development than any of the others. 
Length when full-fed 8 cm. 

In the last molt the larvae ate voraciously 
and were very vigorous. In the first and 
second molts they were very delicate, and 
many died without any apparent cause. 

These larvae are especially interesting 
because they omit the plain green, unmarked 
stage common to most sphingid larvae in 
the first molt, and because they show, in 
different stages, marks characteristic of three 
other species, yet are very different from all 
of them.^ I have seen no other sphingid 
eggs which undergo so many changes of 
color, or which have any color except green, 
becoming either yellowish or lead color 
just before hatching. 

Aug. 19. — The first pupa cast the larva 
skin. The pupa was 4 cm. long, rather 
stout, with eyes and antennae well defined, 
and wing-covers short in proportion. Its 
color was green at first, then brown. 



LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE. — L 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Aplodes mimosaria Guenfee. This larva 
has been briefly described by Walsh and 
quoted in Packard's works. The description 
is not only brief, but erroneous, as the larva 
is entirely without " short velvety hairs" and 
has none of the structure of Phobetron, as is 
stated by Walsh. 

The moths fly early in June, emerging 
from over-wintering pupae. There is a 
single annual generation, the six larval 
stages being slowly passed through, lasting 
from late June, when the eggs hatch, to Sep- 
tember. Observations made on Long Island, 
N. Y. 



E^j^. Elliptical, very strongly flattened 
above and below, the edges sharp, the sides 
perpendicular, so that the eggs resemble 
biscuits. One end is depressed, the height 
being less at one end of the ellipse. Surface 
strongly reticular, the cell areas appearing 
almost like granules. Color bright orange, 
not shining ; later red, and just before hatch- 
ing sordid brown. Size .75 X -6 X '4 mm. 

Staffe I. Head rounded, smooth, pale 
brown, slightly streaked with darker ; width 
about .3 mm. Body with a series of trian- 
gular subventral projections on joints 5 to 9, 
bearing setae iv and v which are remote^ 
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normal. Feet normal for Geometridae. 
Color greenish brown, with faint, narrow 
dorsal and lateral brown lines, the latter 
expanding into spots at ' the projections ; 
renter darkly shaded. Setae both on head 
and bodj short with swollen tips. Later the 
larva appears rather uniformly dark brown; 
The projections appear the whole length of 
the abdomen, but are largest centrally. 

Stage II. Roughened; head round, a 
slight point at apex; width about 4 mm. 
Tubercles all rather I^ge, especially on the 
cervical shield and joint 13; setae iv and y 
of joints 5 to 9 borne on prominent projec- 
tions. Skin finely spinulose granular. 
Color yellowish brown, the projections 
darker, reddish ; tubercles pale; all grizzled 
by the pale granules. Setae pale, short, 
pointed. 

Stage III. More roughened; subventral 
processes forked {\\ and v), sharp ; also 
smaller lateral points anteriorly and poste- 
riorly ; a pair of prominent points on joint 2 
and on joint 13 before the triangular anal 
plate. Head rounded, slightly bilobed ; 
width about .6 mm. Color yellowish brown, 
densely covered with pale yellow granules, 
slightly mottled with dark red brown, espe- 
cially in patches below the processes. Tuber- 
cles conic, high; setae short, stiff, white. 
No well defined markings. 

Stage IV. Essentially the same. Head 
about .8 mm. Lateral projections of joints 
5 to 9 flattened, furcate, the anterior limb 
longest, bearing tubercle v, excavate before, 
sloping behind ; the spiracle borne on the 
dorsal aspect of the projection ; tubercles iv 
and V conic, pale. Other points on joints 2 
to 4 and 12 as before, scarcely any on joints 
10 and II. Color rusty brown dorsally, 
grayish ventrally, the ventral aspect of the 



projections and a series of intersegmental 
dorsal marks dark brown ; narrow, obscure 
dorsal and subdorsal lines, the latter distinct 
on joints 10 to 12. Skin densely pale gran- 
ular. 

Stage v.* Head bilobed, roughened ; width 
about 1.2 mm. Dead leaf brown, brighter 
dorsally posteriorly. Three dark brown, 
triangular marks on joints 5 to 7 anteriorW. 
Lateral processes obliquely streaked with 
brown and pale below, especially on joints 
5 and 6, furcate as' before. Tubercles, high ; 
ii of joint 12 very high; many slightly 
produced tubercles on the thorax ; setae 
small. Markings faint, but a pale dorsal 
line and a subdorsal and medio-ventral can 
be traced. Skin rough as before. 

Stage VI. Head bilobed, the lobes slightly 
pointed, roughened granular, rusty brown ; 
width 1.6 mm. Body granular, the tuber- 
cles prominent, single, normal. Lateral 
processes on joints 5 and 9 small, those of 6 
to 8 large, furcate, bearing tubercles iv and 
V ; four cones on the cervical shield ; a 
subdorsal elevation with three cones on 
joints 3 and 4; a slight subventral prom- 
inence on joints 10 to 12; tubercles ii on 
joint 12 form long cones. All roughened 
granular; color dead leaf brown, a little 
variegated, being slightly grayish dorsally on 
joints 6 to 8 faintly brown lined longitudi- 
nally and with dark brown dots on joints 6 
to 9 anteriorly and a bent white lateral line 
on joints 10 to 12. Spiracles dark ringed. 
The appearance is as in the previous stages. 
This stage lasted 30 days. 

Food plant. Oak. The larvae are slug- 
gish, solitary, and rest on the brown leaf 
where they have fed, their ragged appear- 
ance harmonizing with the mutilated and 
partly withered leaf. 



SOME SYNONYMY. 

Apidab. 
( I .) Melanostelis mhi (Ckll.) = Stelis rubit 
Ckll., Entom., July 1898, p. 167. n. syn. Mel- 



anostelis betheli Ashm., Psyche, Nov. 1898, 
p. 283. 

COCCIDAK. 

(2.) Pulvinaria pyriformU Ckll., Jn. 
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Jrinidad Field Nat. Club, 1894, p. 599. n. 
syn. f^lpfttfria tfswsigadf ^onardi, R|v. 
pat Vege^t ^^98, p. 7 of separate. 

(3.) ^sf$4iotus trilohitiformis Green, |nd« 
Mus. notes, 1896, p. 3 of separate, n. sjri^, 
Aij^idioius darutyi \^darmyi—vci\%^r\xii\ d'Em- 
merez de Chaf moy, Revue Agricole, July jp, 
1898, p. 2 of separate. 

Segregates from Perdita, 

I hardly know what to say about Mr. Ash- 
mead's three new genera, established in 
Psyche, pp. 284-285, at the expense of Per- 
dita. The palpal characters used to separate 
Cockerellia from Perdita are of no account, 
because Mr. Ashmead has overlooked the 
fact that Smith's type of Perdita had lost 
both fairs of palpi ^ the palpi in the figures 
being put in in dotted lines, purely from the 
imagination ! It is quite certain, I think, 
that no Perdita ever had such labial palpi as 
Smith figures. Again, Mr. Ashmead says 
for Cockerellia *' abdomen always banded or 
maculated," which is not usually the case in 
the males of the species he indicates as the 
type ! The group of Perdita albipennis is a 
fairly compact section or perhaps subgenus, 
to which the name Cockerellia will apply, 
but I am reluctant to treat it as a genus. 
Now as to Philoxanthus, the yellow color 
can hardly be generic, as yellow species 
occur in at least two distinct groups of Per- 
dita. The claws are practically the same as 
in the group of P, albipennis {kyalina), 
being in both cases simple. 

Nomadopsis is equally doubtful. There 
are species showing all sorts of gradations 
ill the lengtii of the marginal cell; "maxil- 
lary palpi,'* in the description, should ap- 
parently be labial palpi. 

A really good subgenus of Perdita for 
which I will propose the name Perditella, 
contains P. laneae (type of subgenus), mar- 
cialis and larrearum. It has the stigma 
large; the marginal cell greatly reduced, with 
the substigmatal portion much the longest; 



f nd the fecppd f ubni^ginal t^j sm^ll 194 
triangular. 

I do iiQt fay that BftfdUa ybould not \^ 
(f ividied Into two or more genera ; prol^abljr 
U wfll uliimf teljr )iave to be split ii^to halfni- 
dozen, l^>it it will |)e necetsarj to profcced 
with cautioyi. 

T, JDi' A. P^k^r^lL 
Mesilla Park, N. 4f.. 
Jfov. J, i8g8. 

CHINA ASTERS » INFESTED BY A 

COCCID. 

Ripersia lasii Ckll. was discovered June, * 
1896, in various ant nests in Massachusetts. 
Since then much time has been spent in 
search for its food plant, and without suc- 
cess until now, Oct. xith, when it was found 
feeding at the roots of china asters, at- 
tended by Lasius americanus Em. Nearly 
all of the plants in the bed were found to 
have a herd of these coccids attached to 
their roots, and in every instance the ant 
was present with them. I have thought all 
along that the Rifersis sp. found in ant 
nests would turn out to be subterraneous. 
There was also found on some of the roots 
of Asters three species of Aphids usually 
found in ant nests in this locality. Apkis 
maidi-radicis^ Schixonemra corm\ and a Pem^ 
phigus sp. Several other plants were exam- 
ined, but no coccids found to infest them. 
For the literature treating upon the genus 
Ripersia found in ant nests in Massachusetts 
see Canadian Entomologist, 1896, p. 222, 
same publication 1897, p. 92. Science Gos- 
sip, vol. 3, Feb., 1897, p. 240, and Entomo- 
logical News, 1897, pp. 125-129. 

Geo, B. King 
Lawrence^ Mass., Oct. 12, 1898. 

Change op Address. Baron Osten 
Sacken requests us to announce that his 
residence has been changed to 8 Bunsen 
Strasse, Heidelberg, Germany. 



Explanation of Plate 8. 

Isotherms bv \V. M. D.ivis ; F'aunal Zones by S. H. Scudder — (from Scudder*s Butterflies of 

the Northeastern States). 



— Mean annual isotherms. 



Vertical Ruling — Canadian fauna, restricted limits (= Boreal). 

Unruled — Canadian fauna, ordinary limits (= Transition). 

Oblique Ruling — AUeghanian fauna, ordinary limits (= Transition and Carolinian) . 

Horizontal Ruling — AUeghanian restricted (= Carolinian). 

Oblique Broken Ruling — Dilute Carolinian locust fauna. 





Localities. 




I 


. Mt. Ktaadn, Me. 


22. 


Winchendon, Mass. 


2 


Jackman, Me. 


23- 


Amherst, Mass. 


3 


Hudson, Me. 


24. 


Palmer, Mass. 


4- 


Mt. Desert Id , Me. 


25- 


Springfield, Mass. 


5- 


Fryeburg, Me. 


26. 


Greylock Mt., Mass. 


6 


Norway, Me. 


27. 


Dedham, Mass. 


7 


York, Me. 


28. 


Walpole, Mass. 


8 


White Mountains. N. H. 


29. 


Provincetown, Mass. 


9 


Jackson, N. H. 


30- 


Martha's Vineyard, Mass. 


ID. 


North Conway, N. H. 


31- 


Wickford, R. L 


I I 


. Jaflfrey, N. H. 


32. 


Block Id., R I. 


12 


Newport, Vt. 


33- 


Thompson, Ct. 


'3- 


Montgomery, Vt. 


34- 


Deep River, Ct. 


14 


Woodstock, Vt. 


35- 


No. Madison, Ct. 


'5 


Ascutney Mountain, Vt. 


36. 


No. Haven, Ct. 


i6 


Boston, Mass. 


37- 


New Haven, Ct. 


'7 


Cambridge, Mass. 


38. 


Canaan, Ct. 


i8 


Faneuil, Mass. 


39- 


So. Kent, Ct. 


'9 


Newtonville, Mass. 


40. 


Stamford, Ct. 


20 


Wellesley, Mass. 


41. 


Greenwich, Ct. 


21 


Lynn, Mass. 


42. 


Ravenswood, L. I. 



THE DISTRIBUTION OF THE NEW ENGLAND LOCUSTS. 



BY ALBERT P. MORSB, WBLLBSLBY, MASS. 



[Annual address of the retiring president of the Cambridge Entomological Club, January 13, 1899.J 



The Acridiidae, short-horned grass- 
hoppers or true locusts/are a family of 
insects of especial value for the study of 
geographical distribution, "life zones," 
and kindred topics, — probably more 
valuable than any other group of insects, 
and perhaps as important as the birds ; 
they are, in consequence, deserving of 
more attention from biological surveys 
than they have yet received. 

The reasons for ascribing to them 
so great value in connection with this 
subject are as follows : — They are 
terrestrial (as distinguished from aqua- 
tic) in all stages of their existence. They 
are almost universally distributed — 
with the exception of dense forests — 
from desert to jungle, from sea- side to 
mountain-top, from the arctic zone to 
the equator. They are conspicuous in 
size and habits — being from one- half 
inch to four inches in length, one inch 
to nine inches in expanse, diurnal, 
active and alert, flying or leaping freely 
when approached, often adorned with 
striking colors or producing loud sounds 
either in flight or at rest. They are 
voracious, their food being general in 



character rather than special, a question 
of quantity rather than quality. They 
are numerous in individuals, whether 
local or widespread occurring in suffi- 
cient numbers to make it possible with 
reasonable eflfort to procure series suffi- 
ciently large to permit of critical study. 
They require a relatively small amount 
of care and delicacy of handling, mak- 
ing it possible to devote a proportion- 
ally large amount of time during field- 
work to the securing of material rather 
than to its preparation. Finally, while 
the majority are winged and active in 
habit they are, with few exceptions, 
relatively stationary during life, for not 
only is the range of individuals com- 
paratively restricted but the same is true 
also of the range of a species in a given 
locality, which seems to be dependent 
less upon the presence or absence of 
particular food-plants than upon physi- 
cal conditions oflen of extremely local 
character, such as the quality of the 
soil, exposure, drainage, humidity, etc. 
So true is this last statement that in a 
region where the locust fauna is fairly 
well-known, tf.^.. New England, given 
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a field of any particular character it is 
possible to predict with a high degree 
of certainty what species of locusts will 
be found therein. 

This susceptibility to local physical 
conditions is a very important attribute 
of the group in this connection. Most 
cultivated crops and many wild plants 
are equally susceptible to the same con- 
ditions, — a fact especially noticeable 
in parts of California where exposure 
to sea-wind or direct sun-rays produces 
a marked difference in the amount and 
character of the vegetation on contiguous 
hill-slopes, and also in parts of New 
England, where fields a few acres in 
extent are seldom homogeneous in char- 
acter. 

Now the successful cultivation of 
crops by the individual agriculturist is 
dependent on the factor here involved : 
a close adaptation of a particular species 
or variety to its environment, — the en- 
vironment being constituted by condi- 
tions, as has been said, often extremely 
local in character. For this reason it 
seems probable that close study of the 
distribution of this group of animals 
would prove of exceptional value in 
delimiting the smaller details of life 
zones, especially in the more valuable 
narrow extensions of such areas, whose 
importance has been indicated by Dr. 
Merriam. 

It is perhaps worth while to point 
out in this connection that species be- 
longing to a southern zone and adapted 
to a sandy soil may find their northern 
limit considerably higher up, botli lati- 
tudinally and vertically, than other spe- 



cies equally characteristic of the same 
zone but restricted to a damp and heavy 
soil. More rarely the reverse arrange- 
ment would occur. Consequently, that 
the final limit of a given zone would 
vary according to the species selected 
to delimit it and the adaptation of these 
species to the physical conditions of the 
locality in question. 

So much by way of preface and in 
regard to details. It remains to be seen 
whether the distribution of the group is 
of value in determining the broader 
features of life zones. For this purpose 
let us turn our attention to a district 
sufficiently well-known to allow a com- 
parison to be made. Such a district 
we have in New England, whose locust- 
fauna, with the exception of northern 
and eastern Maine and western Ver- 
mont^ is as well known as that of any 
part of the Union of equal extent and 
whose faunal areas also have been the 
subject of study. While it is true that 
a great deal remains to be done in 
working out the details there is suffi- 
cient available to enable a close ap- 
proximation to the truth to be secured. 

Geographically considered the locusts 
of New England fall into three groups : 
— I St, species believed to be distributed 
over practically the entire district ; 2nd, 
species known to be distributed over but 
a part of the district ; 3rd, species whose 
distribution — either from local char- 
acter or positive rarity — is insufficiently 
known. Of these groups the first is of 
interest in showing the relation of New 
England to the rest of the country ; the 
third may be ignored for the present ; 
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to the second we must look for the divi- 
sion of the district into faimal areas. If 
we include Long Island as a part of 
New England, which we may reason- 
ably do, we. have actual record of 48 
species from this district. Of these 19 
belong to the first group, 3 to the third, 
and 26 to the second. 

The second group — those distributed 
over but a part of New England — falls 
naturally into two divisions, a boreal 

d an austral. The former, consisting 
of several species of boreal character, 
extends from the north over varying 
portions of the district ; the latter, aus- 
tVal in character, extends similarly from 
the south over varying poitions. These 
two divisions overlap each other widely, 
a consequence due in part to the general 
north and south trend of the more im- 
portant physical features, — mountain 
chains, river valleys and sea-coast, — 
with its consequent effect on temper- 
atures, but chiefly to other causes, par- 
ticularly that of speciflc adaptability, as 
will be shown. 

The northern division contains six 
species. The first of these, Podisma 
glacialis^ is of a truly boreal and sub- 
alpine character, and is found more or 
less commonly in the vicinity of tree- 
line on the higher mountains of New 
England (Ktaadn, i. White Mts., 8, 
Ascutney, 15, Greylock, 26, 3000 to 
4500 ft.) and at a lower level in north- 
ern Maine (Jackman, 2). 

Closely related to it in distribution 
and associated with it in several of the 
same stations is Alelanoplus maucusy 
which seems, however, to be able to 



withstand a higher temperature. This 
species has been found on Mt. Desert 
Id., 4, the White Mts., i, Ascutney 
Mt., 15, and occurs, probably in an 
outlying colony, as far south as southern 
Connecticut, 34. This southward ex- 
tension of its range is probably due to 
the influence of the ice-age. 

These two species arc apterous or 
sub-apterous and in consequence of their 
boreal character, are markedly discon- 
tinuous in distribution, except, possibly, 
in the extreme north. The remaining 
four are winged, in consequence are 
able to range more widely and occur, 
in the adult stage at least, on the alpine 
summits of the White Mts. as well as at 
lower levels. 

Two of them prefer moist situations 
and apparently have much the same 
distribution. These are Mecostethus 
gracilis (Norway, Me., 6, White Mts., 
8, and Jaffrey, if, N. H., northern 
Vermont, 12, 13, Greylock Mt., 26, 
Mass.) and Melanoplus extremus 
(Hudson, 3, and Norway, 6, Me., 
White Mts., 8, Jackson, 9, and No. 
Conway, 10, N. H., Ascutney Mt., 15, 
Woodstock, 14, and northern Vermont, 
12, 13, Mt. Greylock, 26, and Winch- 
endoh, 22, Mass). The first of these 
is met by its congener, lineatusy which 
takes its place in southern New Eng- 
land. 

The remaining two boreal species 
extend even further to the south, reach- 
ing northern Connecticut. These are 
Circotettix verruculatus and Camnula 
pellucida. I'he former frequents rocky 
ground and i$ met (or OY^rbipp'^^ ^^ 
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Canaan, Ct., 38, by Spharagemon 
saxalile^ a species having precisely 
similar habits which covers the south- 
em part of New England. C\ verrucu- 
latus occurs at Palmer, 24, Mass., and 
is recorded from Cambridge, 17, but 
seems not to be found there now, while 
saxatile is plentiful. C pellucida 
reaches So. Kent, 39, in western and 
Thompson, 33, in northeastern Con- 
necticut on high hills, outposts of the 
highlands of western and central Mas- 
sachusetts. 

So much for boreal species. Passing 
to the austral we find a group of three, 
Tryxalis brevicornis^ Clinocephalus 
elegans^ Orphula olivacea^ occurring 
in swamps and salt-marshes in the 
vicinity of New York (Ravens wood, 
L. I., 42, Stamford, 40, and Greenwich, 
41, Ct.) but perhaps extending further 
to the northeast. A fourth, Schisto- 
cerca americana^ is found not infre- 
quently about New York, and has been 
taken once near Boston. This is, 
however, an insect of exceptionally 
powerful flight and strong migratory 
tendency and is entirely adventitious in 
New England. 

The remaining species inhabit a 
much larger portion of the district. 
Schistocerca alutacea is common in 
swamps in southern Connecticut and 
reaches Martha's Vineyard. 30. Mela- 
noplus scudderi is found in western 
(So. Kent, 39), southern (New Haven 
37), and southeastern (Deep River, 
3^) Connecticut, and is reported from 

* The reponed occurrence of this species in Brunswick, 



Springfielcl, Mass., 25.* Dichromor- 
pha viridis is common in all quarters 
of Connecticut, 33, 36, 38, 40, and at 
Amherst, 23, Mass., and is reported 
from New Hampshire which it probably 
reaches in the Connecticut valley. It 
is found at Wickford, 31, R. I., and 
probably throughout most of the State 
but is absent from the vicinity of 
Wellesley, 20, and Boston, 16. Par- 
oxya Jloridana^ common in southern 
Connecticut, reaches Boston, 18, and 
Cambridge, 17. Scirteiica marmorata 
is found in southern Connecticut, 36, 
on Martha^s Vineyard, 30, and at 
Provincetown, 29, Mass. Schistocerca 
rubiginosa is found in northeastern 
Connecticut, 33, at Provincetown, 29, 
Dedham, 28, and Wellesley, 20, Mass. 
Orphula tnaculipennis^ also common 
in northeastern Connecticut, is found 
along the coast at least as far as Lynn, 
21, Mass., but for some reason is practi- 
cally absent from the vicinity of Wel- 
lesley, 20. Paratettix cucullatus 
occurs m extreme northwestern, 38, 
southern, 37, and northeastern, 33, 
Connecticut and has been reported 
from the vicinity of Boston. Arphia 
xanthoptera^ Spharagemon saxatile^ 
and Sph. collar e scudderi zos^x much 
or all of Connecticut, a large part of 
central Massachusetts, are common 
about Boston, and probably extend 
considerably farther to the north and 
east, probably reaching southwestern 



Me. (Scudder, Rev. Melanopli, p. 214) is erroneous, the 
specimen proving to be another species — MUamg^ba 
dawsoHtf not previously knowQ (q occur in New E^^ptead. 
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Maine. Pseudopomala brachyptera^ 
Mecostethus lineaius^ Melanoplus 
minor^ and Orphula aequalis extend 
even farther north, in most cases at 
least to Woodstock, 14, Vt., JafTrey, 
II, and No. Conway, 10, N. H., 
Fryeburg, 5, and Norway, 6, Me. The 
sole remaining species is noteworthy as 
illustrating in a high degree the peculiar 
susceptibility of many of the group to 
physiographical conditions, and its dis- 
tribution may rightly be said to be 
almost as much physiographical as 
climatal. This is Trimerotropis mart- 
tima^ the sea-side locust, which is 
restricted to the sandy sea-beaches of 
the coast from York, 7, Me., southward. 
The only exception known to me is 
that of a small colony at North Haven, 
36, Ct., on the sandy plains of the old 
sea-floor, now a few miles inland but 
only a few feet above tidewater. 

Examining the positive evidence 
given above in connection with the 
faunal and climatal map of New Eng- 
land in Scudder's Buttei-flies of the 
Northeastern States we find a remark- 
able conformity in the distribution of 
the locusts with the courses of the mean 
annual isotherms, a conformity most 
striking in the western, more inland, 
part of their courses. Compare, for 
instance, the southward extension into 
Massachusetts of the ranges of Mecoste- 
thus gracilis 'dVid Melanoplus extremus 
with the line of 44°, of Circotettix 
verruculatus and Camnula pellucida 
into Connecticut with the line of 46° ; 
the northward range of Mecostethus 
lineatusj Melanoplus minor^ and 



Orphula aequalis to that of 42^, of 
Dichromorpha viridis to the western 
part of 46°, of Melanoplus scudderi to 
the western part of 48°. 

The distribution of the locusts is dis- 
tinctly closer in agreement with the 
annual means than with the winter 
means ; perhaps a little closer with them, 
on the whole, than with the faunal zones- 
drawn from the distribution of the 
butterflies. I greatly regret to have 
been unable to compare it with the 
summer means or with lines based 
on the laws given by Dr. Merriam, 
viz. — that northward distribution is 
governed by the sum of positive tem- 
peratures for the entire season of growth 
and reproduction, and the southward 
distribution by the mean temperature of 
a brief period during the hottest part 
of the year. 

Of coursi^ discrepancies occur. These 
are probably due, in part, to insuffi- 
cient data, but may be due to other 
agencies, such as, ^. ^., some unknown 
factor, or the difference between the 
annual mean temperatures and the fac- 
tors stated above or to the possible con- 
flict of these two factors between them- 
selves, resulting in unconformable lim- 
its of two adjoining zones, disting^uished 
by the overlapping or absence of char- 
acteristic species in certain sections. 

As nearly as we can judge, however, 
from the data at hand, these limits are 
conformable in the case of the New 
England locusts except in eastern Mas- 
sachusetts, where, also, the principal 
discrepancy with the isotherms is found, 
consisting in the absence from the 
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neighborhood of Boston and Wellesley, 
at least, of the austral species Melano- 
plus scudderi and Dichromorpha 
viridis^ and the boreal species Circo- 
tettix verruculatus and Camnula 
pellucida. * 

Notwithstanding discrepancies, to 
whatever agency due, it is clear that 
Ihe distribution of locusts in New Eng- 
land is primarily and distinctly climatal 
in character, although strongly influ- 
enced by physiography and its attend- 
ant conditions. 

The division of the district into 
faunal zones is apparently less distinct, 
but we may confidently recognize 
three, — first, a boreal or Canadian, 
closely following the restricted limits 
of that zone as laid down on Scudder' 
map, but even a little more restricted. f 

This zone is characterised by the 
absence of the austral sptcies and the 



*This it particularly interesting from the fact that both 
of the austral species are nearly or quite flightless, — 
scudderi entirely so, viridis except for a long-winged 
form of small numerical percentage, — and are usually 
plentiful in localities where they occur. Possibly they 
are to be regarded as recent invaders which have not yet 
reached their ultimate extension in New England. Of 
interest in this connection is the fact that while viridis at 
least is common in Rhode Island, both species are absent 
from Block Id. 32, and Martha's Vineyard, 30, where 
other flightless species are found (on the former : Noma- 
Utthc cr (status \ on the latter: Norn, crisiatus, Pseudopc- 
mala bracky^iera, Ckloealtis cons per sa, Melanoplus /ascia- 
ius)t all of them having a much more extensive northward 
range. Both scudderi and viridis^ I am informed, are 
found on Long Id., a fact probably due to its proximity 
to shore. Otherwise, the island-fauna essentially agrees, 
so far as known, with that of the adjacent mainland, but 
it has been very little studied. 

t It is possible that the passing of the winter in the 
egg stage in the ground may permit of a more general 
northward range of austfal species among locusts than in 
some other groups. 



presence of the boreal, of which Po- 
distna glacialis is the most character- 
istic. Its limits are most sharply 
marked in the White Mt. region in the 
vicinity of No. Conway. It covers 
the tops of the higher mountains in 
Massachusetts, Vermont, New Hamp- 
shire and Maine, a part of northern 
Vermont and New Hampshire, and 
the larger poition of northern Maine. 

Second, an austral, upper austral, or 
Carolinian zone, characterized by the 
absence of typically boreal species and 
the presence of distinctly iustral ones. 
This covers a large part of Connecti- 
cut, reaches Massachusetts in the Con- 
necticut valley, and extends also into 
the southeastern part of that State. 

Third, a transition or AUeghanian 
zone covering the territory not included 
by the other two and characterized by 
the overlapping of boreal and austral 
species. The line of demarcation be- 
tween the transition and austral zones 
is most distinct in Connecticut, closely 
following the isotherm of 48** ; it is less 
distinct in Massachusetts though prob- 
ablv all of the area southeast of this 
line in that state should be included in 
the Carolinian zone. * 



* In support of this view there may be adduced the 
absence from the country around Wellesley and Boston 
of the two boreal sfHsdes C. verrucuiaius and C. pelhicida, 
which have the greatest southward range, and the preaeoce 
of the austral species Paroxya jlarida$M, Hesptrtiettix 
brevipennis, Orphula macuiipeHKis. and Schistoctrca ruhi- 
ginosa. Here also the sassafras, chestnut, hickory nuts, 
and hazel nuts are plentiful, even the tupelo is common, 
and peaches, while not fully reliable, are in certain places, 
under careful management, an important cn^. In view 
of these facts it would seem that this section should be 
regarded as an extension of the upper austral, carrying a 
dilute Carolinian fauna. 
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This area, however, is a broad one 
of oomplex topography and has been but 
little studied except near Boston and 
Wellesley and on parts of Cape Cod. 

While the larger part of the area of 
New England thus lies in the transi- 
tion zone, the locusts inhabiting it are 
very largely austral in character. 

Turning to the extra-limital distri- 
bution of the New England species we 
find strong conformation of the con- 
clusions drawn from their intra-limitiil 
distribution, the two being closely par- 
allel in character, each species having, 
with rare exception, the same zonal 
range extra- limitally as intra-limitally. 

This isothermal or zonal distribution 
is very striking in a tabular arrangement 
where we find that by far the larger 
number of the species are distributed 
more or less widely over the upper aus- 
tral and transition zones, chiefly in their 
eastern — Carolinian and AUeghanian — 
areas, a fact that would seem to indicate 
that the transition is essentially a part 
of the upper austral. A small number 
extend into three aones ->- the two 
above-mentioned and either the boreal 
or the lower austral, and a few cases 
occur of presence in four and of restric- 
tion to one. 

Owing to the lack in many cases of 
enough, and of sufficiently accurate and 
definite, data it is impossible to speak 
otherwise than in very general terms, 
nor would time and space permit a dis- 
cussion of details. And while it is true 
that the family has been studied and 
collected most in the transition and up- 
per austral zones and that we have 



relatively few data from the boreal and 
lower austral zones it is believed that 
subsequent study will tend to confirm 
rather than disprove the statements 
made above. 

The distribution of a few species is 
of more than ordinary interest. Mela- 
noplus atlanis has a remarkably wide 
range, from Nova Scotia to Beaufort, 
N. C, Winnipeg, Alberta, and Wash- 
ington to Orizaba, Mex. ; Mel. fascia- 
tus ranges from Labrador and New- 
foundland to New Jersey, Michigan to 
Missouri, Alberta and Washington to 
Colorado; Paroxya floridana from 
Boston, Mass., and Michigan to the 
Gulf of Mexico ; Orphula olivacea from 
Stamford, Ct., and the Bermuda Ids. to 
Darien and Venezuela ; Tryxalis brevi- 
cornis from Long Island to Honduras, 
St. Domingo and Brazil. Hesperotet- 
tix brevipennis has been found at Wal- 
pole and Wellesley, Mass., in New Jer- 
sey and Georgia, while of its numerous 
congeners none approach nearer than 
the Great Plains. Trimerotropis mart- 
tima is found along the Atlantic coast 
from Maine to Florida and occurs in a 
slightly differing form on the shore of 
several of the Great Lakes, a fact ex- 
plained by and tending to confirm the 
theory of the previous existence of a 
southern connection — by way of the 
Mohawk and Hudson valleys — of the 
Great Lake basin with the Atlantic sea- 
board in the vicinity of New York City, 
a connection believed to have been open 
during the close of the glacial period. 

Brief mention only may be made of 
the seasonal distribution. As stated 
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elsewhere (Psyche, viii, 164), the great 
majority of species pass the winter in 
the egg stage, hatch in the spring, and 
attain maturity in summer or early fall, 
being, in consequence, most numerous 
in the adult stage in August and Sep- 
tember. This is the case with all of the 
Tryxalinae and Acridiinae and most of 
the Oedipodinae. Of the latter, how- 
ever, three species (ArpAta sulfhurea^ 
Chortophaga viridifasciata^ Hipp is- 
cus tuberculatus) hatch in midsummer, 
pass the winter as nymphs, and reach 
maturity in April or May, flying until 
midsummer or rarely until September ; 
these are all hardy species and reach a 
high latitude. The Tettiginae form a 
marked exception to the other groups 
in passing the winter as adults, being 
most numerous in September, October, 
April and May, and rare in midsummer ; 
most of these, also, extend throughout 
the district. Immediately on the coast 
development is delayed from three to 
ten days in spring and the season is 
considerably prolonged in the fall. 

The study of distribution would be 
greatly aided by the publication of local 
lists giving exact locality and date of 
capture, with such biological notes in 
reference to environment as careful 
and continued observation will secure. 
Very much might be done by local col- 
lectors in this way and it is to be hoped 
that more attention will be paid this 
group than heretofore. The most 
effective method of adding to our know- 
ledge of the subject would be by making 
a series of transections of the isotherms 
at the proper season over portions of 



the district to be investigated. By this 
means an experienced collector could 
secure a large amount of valuable data 
with a minimum of effort. 

Some of the problems that should be 
borne in mind in connection with 
future observations are : the extent to 
which distribution, either local or 
general, is influenced by other factors 
than climate or temperature, such as 
food-plants, the necessity of a particular 
kind of soil or other substance for 
oviposition or as nidus for the eggs 
(rotten wood, pithy stems, etc.) ; the 
relative abundance locally of winged 
and wingless species; the relative 
abundance and width of range from 
year to year of each species, to deter- 
mine whether it tends to increase or 
decrease in numbers and extent of 
habitat, to supplant others or be sup- 
planted, — particularly, in New Eng- 
land, to determine whether M. scuddcri 
and Z>. viridis are or not extending 
their range, etc. 

To sum up : — Locust distribution is 
primarily and very distinctly climatal 
in character, habitats varying speciflc- 
ally in range but closely paralleling 
the isotherms. In its details it is influ- 
enced to a very high degree by 
physiography and its attendant condi- 
tions, such as character of the soil, 
humidity, etc. In its broader features 
it is eminently characteristic of life 
zones and regions, agreeing well with 
those drawn from study of the verte- 
brates.* It is in many cases dependent 

*This is noticeable in even a cursory glance at the 
cosmopolitan distribution of the family. 



February iSfg] 



PSYCHE. 



823 



on and confirmatory of geological 
changes. For these reasons and those 
noted at the beginning, viz. — wide 
distribution, terrestrial and conspicuous 
habits, numerical abundance, size, etc. 
— the family and its distribution is of 
high importance in a study of life zones 
in their relation to agriculture and of 
faunal regions in their relation to general 
science. 

In conclusion, while the evidence 
here presented is drawn largely from 
personal experience, I wish to acknowl- 
edge my indebtedness also to Messrs. 
Scudder, Henshaw, BeutenmUller, 
McNeill, Har\*ey, and others through 
data furnished by their publications, 
collections, or notes of various kinds. 
Owing to the total lack of data from 



broad portions of the district it is mani- 
festly impossible to draw definite boun- 
daries at present for the faunal areas 
of locust-distribution, and I am under 
g^eat obligations to Mr. Scudder for 
permission to reproduce from his 
faunal and climatal map those portions 
and features most desirable for exami- 
nation in this connection. The termi- 
nology used, in a few cases now need- 
ing revision, is, for convenience, the 
same as that in my ^^ Notes on New 
England Acridiidae" (Psyche, Oct. 
1894 to Dec. 1898), which contain 
fuller details — seasonal, physiographi- 
cal, and geographical — of the distri- 
bution of each species in New England 
than can be given in the limits of this 
sketch. 



POSTSCRIPT ON PERDITA. 

I have now before me mounted heads of 
P. semicrocea^ which is the nearest to Smith's 
typical species I have seen, and of P. ver- 
besinae which is a typical Cockerellia. The 
actual palpal differences are as follows : — 

P, semicrocea. babial palpi with the first 
joint about or hardly as long as the other 
three together ; second longer than third or 
fourth, which are about equal to one another. 
Maxillary palpi with the last three joints 
about equal to one another, and Ipnger than 
first three. 

P. verbesiv.ae. Labial palpi with the first 
joint about or over twice afis long as the other 
three together; the other three subequal, 
but the third the shortest. Maxillary palpi 
with the first joint longest, the others about 
equal to one another, except that the second 
is shortest, 



I must admit that there is more difference 
than I had supposed. 

T. D. A. Cocker ell. 
Mesilla Park, Nov. 7. 

RECENT LITERATURE. 

Three entomological works of a more or 
less popular character have been issued 
recently and demand brief notice. 

The readers of Psyche are well acquainted 
with the careful observations of the habits 
of insects made by Mr. and Mrs. Peckham of 
Milwaukee. The State of Wisconsin has 
now published a volume by them on the 
instincts and habits of the solitary wasps. 
It is replete with interest and merits unquali- 
fied praise. The care, patience and assiduity 
of the authors in following the study of their 
little friends to the minutest details of their 
daily life and by night as well as by day, has 
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enabled them to issue a work of the liveliest 
interest and importance. It should stir 
many another to like industry. The habits 
of some twenty-two genera, often of several 
species under each, are studied, and even 
their individual idiosyncracies in many cases 
discovered and related. The illustrations 
add much to the value of the book, but the 
inspiring example of faithful work is its 
chief merit. 

Mr. W. F. Kirby of the British Museum 
has just issued a little book, entitled Marvels 
of Ant Life (London, S. W. Partridge & Co). 
Although a compilation and so lacking the 
spirit of the work of an original observer, it 
is very well compiled, and in the short space 
of 174 pages covers sixteen chapters in the 
separate consideration of ants as architects, 
agriculturists, mushroom-growers, hunters, 
honey-pots, cattle-keepers, slaveholders, 
soldiers, etc., and culls from the abundant 
but widely scattered literature the best 
instances that can be given, and which are 
put together with skill. A general bibliog- 
raphy is appended, in which we miss Forel's 
extended paper on ants* nests, published in 
Zurich in 1893, and translated for the Smith- 
sonian Report of 1894. 



Chancellor W. J. HolUmd'a Butterfly Book 
(New York, Doubleday and McClure Co.), is 
a ** popular guide " to North American but- 
terflies, and has its special value from illus- 
trating in color some five hundred species 
with 750 figures. They are ••three-color 
prints,'* and are astonishingly accurate repro- 
ductions from nature to. the minuteat detail, 
surpassing the best chromolithographs and 
only occasionally falling short, where the 
registry is imperfect or the original speci- 
mens are not altogether satisfactory ; Nature, 
not a draughtsman, does the work for color 
as well as pattern. The work will add 
greatly to the interest of the butterfly col- 
lector, for it is published at the extraordin- 
arily low price of three dollars, and figures 
most of our species north of Mexico. We 
are disappointed to find the life histories 
ignored. 

State entomologist of New York. — 
The Country Gentleman states that the re> 
gents of the University of New York have ap- 
pointed Ephraim Porter Felt, state entomol- 
ogist, a previous appointment by the gover- 
nor having proved to be without authority 
in law. 



Guide to the Genera and Classification of the Orthoptera of North Americm 
north of Mexico. By Samuel H. Scudder. 90 pp. 8**. 

Contains keys for the determination of the higher groups as well as the 

(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 

study. Sent by mail on receipt of price ($1.00). 

E. W. WHEELER, 30 Boylston Street, Cambridge, Mass. 
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THE MOUTHPARTS OF THE NEMATOCEROUS DIPTERA, II. 



BY VERNON L. KELLOGG, STANFORD UNIVERSITY, CALIFORNIA. 



In the following account of the 
mouthparts of the Nematocera, that 
nomenclature of parts is used which 
represents the interpretation of the 
mouthpart homologies most widely 
accepted at the present time. As some 
nomenclature is necessary and the 
author's interpretation of the homol- 
ogies may not, consistently with the 
point of view adopted in this study, be 
set out until the testimony of the study 
has been presented, the nomenclature 
of common acceptation is naturally 
used. As the mouthparts of one repre- 
sentative, at least, of each family, are 
figured from drawings made by camera 
lucida, the descriptions of the various 
parts are made very brief. Owing to 
the limitations of space, in most 
instances the mouthparts are figured in 
situ alone ; in some instances, however, 
figures of two or three of the isolated 
parts are given. As all the Nema- 
tocerous mouthparts are alike in essen- 
tial character and arrangement, the 
figures of the cross sections of the 
mouthparts of Blepharocera capitata 
illustrate nearly as well the conditions 



presented by any other of the mandible- 
possessing Nematocerous females. 

Blepharoceridae. 

Lipontural sp. This species is a 
large undescribed Blepharocerid, taken 
by me in California, and should proba- 
bly be made the type of a new genus. 
I The mouthparts of the female consist of 
the following well developed, independ- 
ent and easily distinguishable parts 
shown in figure i in situ to reveal the 
relative size and natural position with 
regard to each other : a labrum-epi- 
pharynx (/. ep)^ a pair of mandibles 
{md) , a pair of maxillae {mx) , a labium 
(/i) and a hypopharynx {hyp) . 

The labrum-epipharynx (fig. i A, 1. 
ep) is elongate, slender, and pointed, 
and bears numerous taste pits (?) on its 
lower (inner) surface which is concave. 

The mandibles {Jtig, i A, md) are long, 
slender, well chitinized, and each is 
sharply, finely and conspicuously serrate 
along the distal half of the inner mar- 
gin. The mandibles are articulated 
wi Ji the head capsule wholly distinctly 
from the other mouthparts. 
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The maxillae (fig. i A, mx) consist 
of a single short, tapering, blade-like, 
thin but well chitinized maxillar lobe 
{mx. I) and a long, slender, s-segmented 
palpus (mx). Lobe and palpus arise 
from a basal sclerite, which shows no 
differentiation into cardo and stipes, 
and may be taken to represent these 
two sclerites completely fused. 

The labium (fig. i A, It) consists of 
a strong elongate basal sclerite which 
presents indications of a line of fusion 
of sub-mentum and mentum, and a pair 
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have no pseudo- tracheae. There are 
no palpi. 

The hypopharynx (fig. i A, hyf) is as 
long as or slightly longer than the la- 
brum-epipharynx, is narrower, and 
although thin, well- chitinized. It lies 
along the dorsal surface of the labium 
underneath the labrum-epipharynx. 

As shown in figure i A, the mouth- 
parts, excepting the mandibles, are car- 
ried somewhat forward by the extension 
of their bases or of the frontal part of 
the head-capsule. The various parts of 
the mouth dissect apart readily. ^ 
Blephareeera cafifala. The moutb- 



^ ^JS1S> /^"^ parts of the female resemble the 
(~\ O^^^^CT f«^ mouthparts of the previously de- 




Fig. I, A, MouthpartB of Lipontura f ap., 

^\ I. ep labrum-epipharvnx, md mandible, 
mx. maxillae, mx. I maxillar lobe. mx. p 
maxillar palpiiB, ii labium, pg pariigloeea, 
iyp hjpopliarjnx; B, Cross section near Ihe 
base of the mouthparts of BUpkuraeera cap- 
itala ?; C, Cross seotion near the tip of 
moulhpartB of Bttpharocera capHata ? ; 
lettering in B and C same as in A, with 
addition in C of gl glossa, and substitution 
of /i for /. tp i'= labriim-epipliarvnx). 

of free fleshy terminal lobes, the para- 
glossae (Pg) (see account of BUpha- 
roara capitata) . These terminal lobes 



scribed member of the family with, 
however, certain interesting differ- 
ences in the labium. The basal 
sclerite of the labium tenninates 
proximally in a strongly chitinized 
sub-crescentic portion, much like 
the sub-mentum of certain orthop- 
terous forms. There are three in- 
dependent (at least, distally) ter- 
minal lobes instead of two, the outer 
two of which may be taken to be the 
paraglossae, and the inner median one 
the fused glossae or inner lobes. Series 
of cross sections of the mouthparts wi 
situ show well the general relation of 
the parts (fig. r B and C), and show 
that the terminal lobes of the labium are 
distinct distally, and that the hypo- 
pharynx is traversed from base to tip by 
a cylindrical channel. This is of course 
the efferent duct of the salivary glands. 
The sections show plainly the origin 



of the hypopharynx from the dorsal 
surface of the labium (floor of the 
mouth) . 

In the male* the mandibles are 
wanting, the other mouthparts being as 
in the female. 

I have examined the mouthparts of 
pupae, male and female, of various ages, 
and find some interesting conditions, 
but this is ontogenetic study, and we 
shall for consistency's sake present now 
only the results of the study of the com- 
parative anatomy of the adults. 

SlMULlIDAK. 

SimuliuM sp. In the females of 
Simuiium sp. the mouthparts (fig. a) 
are of the type presented by BUpha- 
roeera but present some interesting 
modifications. The mouthparts ' are 
short and broad in general character, 
instead of elongate. The labrum-epi- 
pharynx (fig. j /. ep) is broadly and 
bluntly triangular and can be readily 
separated into two lamellae, a dorsal and 
a ventral one, obviously labrum (fig. i 
lb) and epipharynx (fig. z efi) respec- 
tively. The epipharnyx presents, at its 
distal extremity, four minute strongly 
chitinized processes, evidently mere spe- 
cial chitinizations of the epipharyngeal 
cuticula. The mandibles (fig. z md) are 
short, broad (as compared with the 
mandibles of the Blepharoceridae) , 
thin and weakly chitinized. They have 
a well-defined articulating condyle at 



base. The maxillae (fig. z mx) consist 
of a basal sclerite, a long 5-segmented 



Fig. 1. Mouthparti of Simuiium Ip., $; 
/. tp labruTTi-epfphHryni, md mandible, mx 
niaiilla, mx. I maxlIUtr lobe, mx.p maxlllar 
palpus, /( labium, fif paragloiia, ^ gloiaa, 
ijip hj'popharjrnx, li labrum, tp epiphar- 
jni. 

palpus and a single maxillar lobe reach- 
ing nearly to the end of tlie third palpar 
segment. This is serrate on its inner 
margin at the tip, and is better devel- 
oped than in most of the Nematocera. 
The labium (fig. 2, li) is short, broad, 
with a short basal sclerite and three 
terminal lobes, two large free paraglos- 
sae, and a median short membranous 
lobe, the fused glossae. The terminal 
lobes present no sign of pseudo^tra- 
cheae. There are no palpi. The 
hypopkarynx (fig. z, kyp) is about as 
long as the labnim-epipbarynx but 
narrower and its narrowly pointed apex 
is finely serrate on both margins. 

Simuiium tp. A second species of 



Simu/imm examined presented no differ- 
ences in mouthparts structure. 



are free and independent to their bases. 
The hypopharyitx (fig. 3, kyf) is a little 



Chironohidae. 

Ctralopogon sp. The mouthpaits of 
females present, as shown in figure 3, 
parts similar to those described for the 
Blepharoceiidae and the Simuliidae. 
The well-chit in ized labrum-epipharynx 
(fig- 3) /i^) is elongate, broad at base 
and tapering to a blunt tip which bears 
two minute processes of the character 
of those of the Simuliid epipharynx. 
The mandibles (fig. 3, mil) articulating 
on either side of the labrum-epipharynx 
are, with it, borne by a portion of the 
head capsule produced anteriorly so 
that the bases of labrum and mandibles 
lie considerably in front of the bases of 
maxillae and labium. Each mandible 
articulates with a slight projecting 
process of the head capsule. The 
mandibles are strongly chitinized, elon- 
gate, narrow with convex outer margin, 
and with a few strong, sharp teeth (den- 
tations) on the apical inner margin. 
The maxillae (fig. 3 mx) consist of 
slender 5-segmented palpus {mx. p) and 
single blade-like maxillar lobe (mx.l) 
reaching to end of second palpar seg- 
ment. The labium (tig. 3 /() bears but 
two terminal lobes, the paraglossae, and 
these appear to be 2-segmented. They 



Fig. 3, Mouthpartt of Ctratepogon «p., % ; 
lb labrum-epipharynx, md mandible, mx 
maxiJla, ntx I maxillar lobe, mx.p maxillar 
palpus, U labium, pg paraglossa, kyP hjpo- 
pharjnx. 

broader than the labrum-epipharynx, is 
weakly chitinized, and is weakly but 
conspicuously serrate at its apex. 

The males of Ceratepogen have no 
mandibles, and the maxillae have no 
terminal lobe, and only ^-segmented 
palpi. 

Ckironomus sp. In females of Chiro- 
nomus we meet a mouth structure differ- 
ing essentially from that of females of 
Ceratopogon in that there is lacking in 
Chironomus the mandibles and the 
maxillar lobes. The mouthparts of 
Chironomus are also short and broad 
and not elongate as in Ceralopoggn. 
Chironomus dofs not possess, as Cera- 
lopogon does, piercing mouthparts. 



EXCKANGB DBStRED. — Dr. A. GHffini of 
the Univerallj of Turin, Ilalj. desires to 
oblain American specimens of Cj'bister and 



Dytiscus, pinned or in al^ohoi, in exchange 
for Italian insecls of any order. AddrcM a* 
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ON THE GENUS THLIPSOGASTER ROND. 



BY S. W. WILLISTON, LAWRENCE, MASS. 



In the Transactions of the American 
Entomological Society for March, 1895, 
p. 108, Mr. Coquillett referred to this 
genus of Rondani two American species, 
71 ater Coq. which I have before me 
from Mexico, and T, syndesmus Coq., 
which I have seen from Kansas. A 
careful examination of the literature 
assures me, however, that there is no 
real relationship between our species 
and the types of Thlipsogaster. Whether 
or not the species described by Mr. 
Coquillett and several other allied ones 
known to me should receive a new gen- 
eric name is a question that I will leave 
in abeyance. The only real difference 
from Bombylius which they present is 
in the first posterior cell of the wings 
being closed in the margin instead of at 
some distance from it. Apparently ad- 
ditional characters are found in the 
peculiar markings of all the known 
species ; all of them, for instance, pos- 
sessing a silvery spot near each eye at 
the base of the antennae. Were these 
characters confined to such species as 
present the neurational character, I 
should not hesitate to give the genus an- 
other name. Unfortunately, however, 
such species as Bombylius lugubris Loew, 
and B, ater Lin., especially the latter, 
seem to have very similar markings, 
though the first posterior cell is closed 
remotely from the margin. As T. aUr 



Coq. must be retained in the genus 
Bombylius for the present, at any rate, 
the specific name CoquilUtti may be 
substituted in order not to conflict with 
B. ater Linn. 

My reasons for rejecting Thlipso- 
gaster Rond. for these species are as 
follows : 

Thlipsogaster Rond. was separated 
from Thlipsomyza Wiedemann in a very 
imperfect way as follows : " Al genero 
fondata dal Wiedman per una specie 
Affricana furono aggiunte altre due 
parimenti dair Affrica dal Macquart, 
ma diversi caratteri di queste non com- 
binano con quelli della prima, p>er man- 
iera che si rende necessaria la loro 
separazione almeno in due generi." 

*' AA. Alarum areolae submargin- 

ales duae tantum. * * 

BB. Venae longitudinales alae 
quinta et sexta [tertia et 
quarta] sejunctim marginem 
alae attingentes vel vix in ipso 
contiguae. 
G. Thlypsogastef Mihi. 

Cont. Sp. Castanea et Heter- 

optera Macq." * 

In all probability Rondani had not 

seen these species when he erected 

the genus, but took the characters 

from Macquart. Turning to Macquart t 

* Arcb. pcr.ia ZooL i96s» p* /*• 

tlHpC K»Ctt, ItftMldSBI. 
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we find the following characters as- 
signed to them : " T6te aussi large que 
le thorax " (p. 32). ** Ce genre [Thlip- 
somyza], dont le caract^re le plus ap- 
parent est Tabdomen comprime et muni 
de soies sur les bords des segments, a 
pour le type le T. compressa^ Wied., 
Bombylius id.. Fab., d' Alger. Nous y 
joignons deux espdces nouvelles, ^gale- 
ment du nord de TAfrique, dont Tune, 
le 7! heteroptera, diff^re des autres par 
la premiere cellule post^rieure ouverte. 
Ces Bombyliers se distinguent encore 
des autres par les soies qui bordent les 
segments de Tabdomen." 

Of T, castafiea^ he says : " C*est peut- 
etre une vari6t6 du T. compressa^ 

In his specific descriptions, Macquart 
gives a quite different type of coloration 
for his species, and in his figure of 
T. heteropUra the bristles of the abdo- 



men are conspicuously indicated. Fur- 
thermore, the abdomen, like the whole 
body, is bare and elongated. All of 
these characters are so " himmelweit" 
from the Bombylius type, to use Wiede- 
mann's own expression, that one is sur- 
prised that the identity of our forms 
should have occurred to Mr. Coquillett. 
It is interesting to observe that both 
Schiner and Loew refused to accept 
Amictus Wied. as being distinct from 
Thlipsomyza, based as it was chiefly 
on the open or narrowly closed first 
posterior cell, the sole character assigned 
to Thlipsogaster by Rondani. Euryca- 
renus Loew seems to be a nearly allied 
genus. 

The moral of it is that Rondani's 
genera, like Walker's species, are to be 
accepted with fear and trembling. 



ARKANSAS MELANOPLI — I. 



BY JEROME MCNEILL, FAYETTEVILLE, ARK. 



The recent publication of Scudder*s 
excellent Revision of the Melanopli 
by making it possible to recognize 
with certainty those species which have 
already been described suggested the 
propriety of placing on record the 
species of this group which are known 
to occur in Arkansas. This seemed to 
be the more desirable because almost 
nothing is known of the Orthopteran 
fauna of this State. The list here given 
is undoubtedly very far from complete 



as the collections upon which it is based 
have been made almost entirely in the 
seven or eight counties of Northwestern 
Arkansas. Altogether nineteen species 
representing six genera are known. 
Melanoplus includes fourteen of these 
species and two of these MeL hcuoni 
and MeL sylvaticus are apparently undc- 
scribed. jTwo others MeL impudicus 
Scudd, and MeL impiger Scudd, were 
described very recently in Scudder's 
monograph cited above. 
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Of the remaining five genera, it may 
be said that the occurrence of Phoeta- 
liotes^ HesperoUttix and Dendrotettix was 
quite to be expected. Campy locantha, 
however, has not been reported so far 
east before and Paratylatropidia has 
hitherto been known by a single pair 
of specimens from localities so widely 
separated as Texas and Dakota. 

Paroxya may certainly be expected to 



occur in the southern and eastern parts 
of the State. It is altogether probable 
too that a considerable number of 
Texas forms will be found in the valley 
of the Red River in Southwestern 
Arkansas. 

The keys which follow have been 
based directly upon females, though 
they should apply nearly equally well to 
males. 



Key to Genera of Melanopli found in Arkansas. 

A* Frontal costa not twice as wide below the ocellus as between the antennae. 
B^ Shoulders of the pronotum well rounded, disk subtectiform ; frontal costa 
percurrent, and sulcate to the clypeus. 

C^ Eyes separated by a space several times as wide as the basal joint of the 
antennae; tegmina less than half the length of the abdomen; median 
carina of the pronotum cut by the first and second sulcus. Campy lacantha, 
C^ Eyes separated by a space but little wider than the basal joint of the 
antennae; tegmina much more than half the length of the abdomen; 
median carina of the pronotum not cut by either the first or the second 
sulcus. HesperoUttix, 

B^ Shoulders of the pronotum decidedly angulate, at least on the metazone, 
frontal costa rarely percurrent and never sulcate to the clypeus. 

C^ Space between the eyes nearly as broad as the transverse diameter of the 
eye, posterior margin of the pronotum scarcely more distinctly angulate 
than the anterior. 

D^ Transverse sulci of the pronotum very deep, the first two as distinct 
as the last, all cutting the median carina ; shoulders of the prozone well 

• rounded Dendrotettix, 

D^ Transverse sulci of the pronotum not especially deep, the first two 

much less distinct than the third, shoulders of the prozone not less 

plainly angulate than those of the metazone. Paratylatropidia, 

C Space between the eyes narrower than the transverse diameter of the 

eyes; posterior margin of the pronotum usually much more angulate than 

the anterior .• • Mekmqplus. 

A* Frontal costa twice as wide below the ocellus as between the antennaCi.head 
very large in proportion to the body. 
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Campylcuantha olivacea Scudd. — I have 
specimens from Fort Smith and Fayette- 
ville as well as from Mackey, I. T. The 
earliest recorded date for its capture 
is August second, the latest October 
eighth, though doubtless some specimens 
survive until settled cold weather which 
generally does not come until after 
Christmas. It is a rather rare species 
so far as my observation goes, though it 
is sometimes abundant locally. It oc- 
curs in dry pastures. 

Hesperotettix pratensis Saddd, — A sin- 
gle female was found in the summer of 
1897 near Buffalo City, Marion County 
which I refer to this species with some 
hesitation. It was found in the mouth 
of a gully at the foot of the divide be- 
tween Big Buffalo and White Rivers. 
Timber occurred sparsely here but vege- 
tation was abundant. A long search in 
this vicinity failed to reveal any more 
specimens. 

Dendrotettix querais Riley. — This spe- 
cies is represented in my collections by 
one male and six females, all except one 
female captured near Clifty, Carroll 
Co., June twenty-ninth. The female 
referred to was taken near Elkins, 
Madison Co., July thirty-first. 



Paratyloiropidia brutmeri Scudd. — '. 
very interesting and apparently very 
rare species is found in Arkansas. It is 
represented in my collection by a sin- 
gle pair, male and female, captured near 
Clifty, Carroll Co., June twenty-ninth. 
I refer these specimens unwillingly to 
the same species as they are remark- 
ably different in the distinctness of the 
lateral carinae which are obsolete in the 
female and very distinct in the male, 
and in the f astigium of the vertex, which 
is not perceptibly declivent in male and 
exceedingly prominent, while in the 
female it is moderately declivent and 
distinctly less prominent. In other re- 
spects they agree as well as male and 
female of the same species usually do. 
The single pair, male and female, known 
to Scudder were from Dakota and Texas 
respectively. As the male was an im- 
perfect specimen, the structure of the 
furcula could not be given. 

The Arkansas male shows not the 
faintest trace of furcula and the last 
dorsal segment is not interrupted in the 
median line. The female at first glance 
has very much the appearance of a short 
winged Melanoplus biviitcUu^ Say. 



A NEW VARIETY OF CHIONASPIS FURFURUS FITCH, AND 

NOTES ON OTHER SPECIES. 

BY GEO. B. KING, LAWRENCE, MASS. 



Chionaspts furfurus Fitch, var fulvns. n. 
var. — Scale of female. — Shape variable, 
some pyriform and flat, others quite elon- 



gated ovoidal and convex. Length alto vari- 
able ; length including exuviae 3» 3} and 2 
mm. The width of these are quite conatant, 
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i} mm., while those of the convex forms are 
3 mm. long and i wide, and these are covered 
more or less with the epidermis of the bark 
of the food plant, which gives the scale the 
appearance of being yellowish brown instead 
of white as in the typical C. furfurms. The 
female agrees very well with C. furfurms, 
found on several other food plants in this 
locality. The eggs are dark purplish red. 
And the male scales are small and of the 
same normal form of the genus. The most 
conspicuous difference is in the lively color 
of the epidermis white scale of the female, 
giving them a very peculiar and distinct ap- 
pearance from the scales of the typical C. 
furfurus. 

Hab. — Lawrence, Mass., Oct. 15, 1898, on 
buckthorn (Rkamnus catkariicus L.) The 
hedge infested is over 100 feet long, and to 
all appearances there is not a twig without 
some of the scales, and many of them 
covered with them, so much so that they 
are noticeable a long distance off. 

Prof. Cockerell suggests that I give a few 
notes on other species covered with epider- 
mis of their food plant, and has very kindly 
given me these references. Howardia hicla- 
vis Comst. is a species normally covered 
by epidermis, but Mr. Maskell has given the 
name var. detecta^ to a form not so covered. 
Aspidiotus cydomiae, var. tecta Mask, is a 
variety covered with the epidermis of its 
food plant as in C. fulvus. Ckiomaspis 
miuor var. timida Ckll. (MS.) is also a 
form covered by the epidermis of Hibiscus, 
found by Mr. Barber on the island of An- 
tigua. Of course it is a matter of taste 
whether such forms as the above should be 
named. I believe, however, that they should 
be. Ckiommspis furfurus var. ulmi Ckll. is 
a variety found on elm at Brownsville, 
Texas, by Prof. C. H. T. Townsend, and is 
not covered with epidermis. 

The food plants of Ckionasfis furfurus 
Fitch are : choke-cherry {Prunus virgini- 
ana), black cherry {P. seratiua), wild red 
cherry {P, pennsylvamica), wild and culti- 



vated apple {Pyrus sp.), crab apple, etc., pear 
{Pyrus communis), peach {Persica vulgaris), 
Japan quince (Cydonia japonica) , cherry cur- 
rant var. {Rides sp.), red flowering currant 
(Ribts sanguineum), European mountain ash 
{lAtrbus ancuparia). The following in 
Massachusetts : wild red cherry, pear, wild 
and cultivated apple, flowering quince 
(^Pyrus japonica), choke-berry {Pyrus arbu- 
tifolia), shad bush {AmeiancAier canadem- 
sis), black alder ( Clethra alnifolia). The last 
four food plants are here recorded for the 
first time, and found by me; all of the others 
are from Dr. L. O. Howard. 

Predaceous enemies. — Ckilocorus bivuU 
nerus Muls. (Walsh and Riley. W. Saun- 
ders). Hyperaspidius sp. (C. P. Gillette). 
Tyroglypkus malus Shimer (W. Saunders). 
Parasited by Alberus clisiocampae Ashm. 
(Howard). 

Distribution. — Dr. Howard has been so 
kind as to give me a complete list taken from 
his card catalogue. 

Virginia : — Blacksburg, Buckland, Cro- 
zet, Covesvilie, Huntingdon valley, Monas- 
sas. Miller School, Morrisville, Maynesboro, 
Staunton, Tomsbrook, Vienna, Wellington, 
Woodstock, Warrenton, Waldrop. Win- 
chester. Maryland: — Baltimore, Foxville. 
Harris Lot, Harney, Hagerstown, Still Pond, 
Wingate, William sport. Pennsylvania : — 
Bird in Hand, Chestnut Hills, Craley, Con- 
cordia, Floradale, Fricks, Gum Tree, Marion, 
North Hope, Philadelphia, Pine Grove, Rut- 
ledge, Stony Brook, Waymesboro, Yorkana. 
Illinois : — Cambridge, Centralia, Good Hope, 
Grape Creek, Hopedale, Leanderville, 
Loda, McLeansboro. Indiana : — Boonville, 
Brookville, Carthage, Jasonville. Mitchell, 
Terre Haute. Wesl Virginia : — Burlington, 
Gerrardstown, Little Georgetown, Pow Pow, 
Roanoke. Northern California: — Blowing 
Rock, Fruitland, Greensboro, Waynesville. 
OilfVi: — Cleveland, Home City, Wooster, 
New K^r^: — Hudson, Rye. Deiawmrt: — 
Dover, Newark. Kentucky : — * Btickiier» Val- 
ley SUtion. JiJk^d& Itimmd : ^ KlMkfffikot^ 
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Providence. Connecticut : — Nichols, Wil- 
ton. Georgia : — Augusta. C/taA : — Sugar, 
Tennessee : — Cagle. Kansas : — Lawrence. 
New Jersey: — New Brunswick. Washing- 
ton^ D. C. Massachusetts: — Amherst, 
Worcester, Lawrence, Andover, Methuen. 
The three last are new localities. 

In England, at Hereford, in 1890, on J?ides 
sanguineum. (Morgan), It is also found in 
Canada, being included in the check-lists of 
inserts of the Dominion of Canada, compiled 
by the Natural History Society of Toronto 
and published in 1883. [Henshaw]. 

Chionaspis furfurus has been cited as 
being found at New Mexico (Bull. No. 3, 
N. M., Agr. Exp. Sta., Jan. 1891); but Prof. 
Cockerell assures me that it has never been 
found there. Walsh in Practical Entomolo- 
gist, vol. I, p. 64, 1866, lists it as being very 
common on willow in Illinois. And Riley 
in American Naturalist, 1881, vol. 15, p. 48?, 
received them on raspberry from Oxford, 
Miss. There is, perhaps, some doubt as to 



the identification of the scales on these food 
plants. 

Chionaspis furfurus Fitch is a native 
species, and was first observed by Harris in 
i84i,and was named by Fitch in 1856. It 
has been commonly known as the scurfy 
bark louse and Harris bark louse, and cited 
by many authors as Aspidiotus furfurus^ A, 
cerasi^ Coccus harrisii, Aspidiotus karrisii 
and Diaspis harrisii. 

Postscript. — Since the above was writ- 
ten, I have received the following, kindly 
furnished me by Prof. James Fletcher of 
Ottawa, Canada. Chionaspis furfurus has 
been received from Nova Scotia, New Bruns- 
wick, and Prince Edwards Island, and 
many have been imported on nursery stock. 
It is not an uncommon species, but at the 
same time by no means of frequent occur- 
rence throughout Ontario west of this 
point to the Niagara Peninsula and up to 
Lake Huron and Georgia Bay. It has not 
been received from British Columbia. 



DESCRIPTION OF THE LARVA OF CALOCAMPA CURVIMACULA. 



BY HARRISON G. DYAR, WASHINGTON D. C. 



I received these eggs through Dr. Ottolen- 
gui under another name, but the determina- 
tion was corrected by breeding. The mature 
larva has been briefly described by Dr. Thax- 
ter. The generic term Calocampa is utterly 
inapplicable to this species, as the larvae are 
plain, ordinary noctuids, far from "beauti- 
ful." 

Egg. Hemispherical, rounded below, the 
flat base small ; strongly vertically ribbed, 
beaded, with ring-like micropyle. There are 
about 40 ribs around the base, but they 
diminish in number upward, not confluent 
and are finely beaded. Diameter .8, height 
.5 mm. 

Stage I. Head rounded, pale brown, not 
shining; width .4 mm. Body slender, gait 



slightly looping, the abdominal feet of 
joints 7 and 8 much smaller than the others. 
especially on joint 7. Joint 12 a little en- 
larged. Body smooth, light g^ay, food visi- 
ble ; tubercles large, nearly black, circular, 
iv equidistant between iii and v, vi not pres- 
ent ; setae dark, distinct, but short. Cervical 
shield brown ; no anal plate. After feeding 
the larvae became pale green. 

Stage II. Head pale greenish ; width .6 
mm. Body long, slender, feet of joints 7 and 
8 very small ; not shining sordid green with 
narrow white dorsal, subdorsal and broader 
stigmatal lines, none very distinct. Tuber- 
cles minute ; setae distinct, dark, normal. 
Segments very indistinctly annulate. 

Stage III. Head whitish green, not shin- 
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ing ; ocelli black, mouth faintly brown ; 
width I mm. Body green ; dorsal line 
straight, white, crinkly edged ; tubercles i and 
ii white ; subdorsal line straight, narrow, 
white; tubercles iii and iv less distinctly 
white ; substigmatal line distinct white, 
moderately broad, somewhat shaded below, 
just covering spiracles. Feet green, those of 
7 and 8 smaller than the others. Tubercle 
iv opposite lower edge of spiracle. 

Stage IV. Head 1.8 mm. All pale green, 
joint 12 a little enlarged; feet nearly equal. 
Lines and tubercles white, dorsal and sub- 
dorsal lines narrow, rather pulverulent; 
stigmatal moderate, enclosing the spiracles 
except on joints 2 and 12, a dark green 
shade above it reaching to tubercle iii. Feet 
green, shields and plate uncornified, obscure. 
Tubercles minutely black in white rings; iv 
at the lower edge of spiracle ; setae rather 
long, fine, dusky. Spiracle white, finely 
black rimmed. 

Stage V. Head green, ocelli narrowly 
black centrally, labrum white ; width 2.7 mm. 
Green, plates invisible ; skin finely white 
dotted, lines white; dorsal line distinct, 
obsolete at the ends ; subdorsal narrow, faint, 
half as wide as the dorsal ; stigmatal narrow, 
about the width of t*he spiracles which it half 
encloses except on joints 2 and 12, covering 
tubercle iv ; a dark green shade above, diffuse. 



fainter at the spiracles. Subventer white 
dotted ; feet clear green, equal. Body slender, 
joint 12 slightly enlarged. Tubercles and 
spiracles white, the latter ringed. 

Staj^e VI. Head pale brown, shining, 
reticulate with darker brown, shaded in 
clypeus and at base of antennae; labrum 
whitish; ocelli pale; width 4.6 mm. Body 
cylindrical, joint 12 a little enlarged on top; 
feet equal. Light yellow-brown ; dorsal and 
subdorsal lines narrow, pulverulent and 
broken, brownish white, bordered with darker 
brown ; oblique subdorsal shades brown, 
running between tubercles i and ii forward 
and outward; skin mottled, dotted with 
whitish; substigmatal line moderately broad^ 
whitish on the edges, centrally of the color 
of the body, the lower edge finally fading 
out, leaving a very narrow pale line cutting 
the spiracles. Feet pale; setae whije; cer- 
vical shield and anal plate not cornified, not 
lined. Spiracles white, black ringed. Later 
the larvae fade to a pale greenish brown, the 
lines becoming faint and the head appearing 
dark by contrast. Setae single, normal, iv 
opposite lower edge of spiracle. 

The larvae hatched early in May and 
entered the earth in June. They fed on 
various leaves, but seemed to prefer willow, 
on which they throve. The imagoes ap- 
peared in August. 



FOUR NEW SPECIES BELONGING TO THE GENUS PLENO- 

CULUS FOX. 

BY WILLIAM H. ASHMEAD, WASHINGTON, D. C. 



The genus Plenoculus Fox was erected in 
Psyche, Vol. VI, 1893, p. 554, with one spe- 
cies P. davisi. Since that time, however, 
four additional species iiave been described, 
three by Fox and one by myself. I have 
now the pleasure of presenting descriptions 
of four new species and giving a table for 
distinguishing all of the species. 



The genus is unknown outside of boreal 
North America. 

Table of Species. 

Clypeus anteriorly not emarginate me- 
dially a 

Clypeus anteriorly emarginate* or excised 
medially, dentate or denticulate laterallj. 
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Five teeth on each side of the median 
emargination ; abdomen black, the apical 
margins of segments more or less testa- 
ceous ; mandibles except tips and the tibiae 
and tarsi more or less pale ferruginous ; the 
tibiae blackish beneath; first joint of fla- 
gellum slightly shorter than the second. 

J (^i) P. davtsi Fox. 

Two teeth on each side of the median 
emargination ; abdomen black or more or 
less rufous on basal three segments, in the 
latter case the second ventral segment 
always with an oblong black spot on each 
side, the ventral segments 3-5 also more 
or less dusky basally ; mandibles pale fer- 
ruginous with black tips; anterior tibiae, 
except behind, and the anterior and middle 
tarsi ferruginous; first joint of fiagellum 
as long as the second. $ . 

(2) P. propinqnus Fox. 

2. Cljpeus anteriorly triangularly pro- 
duced medially 5 

Clypeus anteriorly slightly rounded or 
subsemicircularly produced 3 

Clypeus anteriorly truncate medially. 
Anterior margin of clypeus broadly 
squarely truncate with a delicate raised 
margin, without lateral teeth ; abdomen 
mostly rufous, blackish towards apex; 
head thorax and abdomen closely and 
rather strongly punctate ; legs black with 
the anterior tibiae and tarsi and the man- 
dibles rufous. 9 . 

(3). P, functatus n. sp. 
Anterior margin of clypeus subtruncate 
medially; abdomen, except extreme apex 
which is red, black ; the apex of the seg- 
ments narrowly testaceous ; mesonotum 
and scutellum finely closely punctate ; 
legs, except coxae, rufous. ?. 

(4). P. parvus YoTH. 

3. No lateral tooth on anterior margin of 
clypeus 4 

A lateral tooth on anterior margin of 
clypeus. 
Clypeus, mandibles, except tips, the an- 
terior femora beneath, and all tibiae and 



tarsi, yellowish; the middle and hind 
tibiae have a dusky blotch within toward 
apex ; abdomen entirely black. $. 

(3) P,propinquus Fox. 
Clypeus, mandibles and palpi, pale yel- 
lowish; the anterior femora with a large 
white spot beneath at apical three fourths ; 
all tibiae and tarsi pale yellowish, the tibiae 
more or less brown or black within or 
beneath ; abdomen rufous. $ , 

(5) P. abdominalis n. sp. 

4. Head and thorax black; abdomen 
rufous; anterior and middle femora beneath 
with a large white spot at apex, the hind 
tibiae and tarsi yellowish. $. 

(6) PcackereUii Fox, 
Wholly black, the hind tibial spurs white; 
abdomen finely, minutely punctate, with 
some silvery pubescence, especially at apex 
of segments and laterally; first joint of 
flagellum distinctly shorter than the second ; 
face with silvery pubescence. $ . 

(7 ) P. nigtr n. sp. 

5. Black, the head and thorax closely, 
distinctly punctate, mandibles piceous to- 
wards tips; hind tibial spurs whitish; tarsi 
brownish ; abdomen shining but still finely 
punctate. $. (8) P. peckhami Ashm. 

Black, the mandibles except tips, the 
superior margin of pronotum, interrupted at 
the middle hind margin of tubercles, tegulae, 
postscutellum, the apical three fourths of the 
front femora, the apex of middle femora and 
all tibiae and tarsi white, but the tibiae be- 
neath are black. $. (9) P. aidipes n. Bp, 

(^) Ple/toculus puHciaius n, sp. $. Length 
5.5 to 6 mm. Head and thorax black con- 
fluently punctate. Clypeus squarely truncate 
anteriorly with a delicate but distinct raised 
rim, minutely punctate, smoother anteriorly 
and with several large scattered punctures. 
Palpi and mandibles rufous or ferruginous, 
the tips of the latter* black. Antennae black, 
the flagellum rather stout, gradually incras- 
sated towards apex, the scape with a nifo- 
piceous spot beneath towards apex. Legs 
black with the anterior tibiae and tarsi ruf ons 
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or ferruginous. Wings hyaline or subhya- 
llne, the stigma and veins black or piceous 
black, the second recurrent nervure intersti- 
tial with the second transverse cubitus; 
tegulae black punctate. Abdomen distinctly 
punctate, rufous, the apical segments 4-6 
more or less blackish ; pygidium distinctly 
punctate, the lateral carinae, forming the 
pygidial area, somewhat produced at apex so 
as to make the tip of the abdomen appear 
tridentate. 

Hab. — Colorado. Carl F. Baker Collec- 
tion, No. 1546. 

Type, No. 5066, U. S. N. M. 

(5) Plenoculus abdominalis n. sp. (J. — 
Length 2.65 mm. Head and thorax black, 
very finely, closely, microscopically punc- 
tate and more or less clothed with a silvery 
pubescence, especially on the face and the 
mesopleura. Clypeus, mandibles and palpi 
pale yellowish, the former impunctate, with 
a slight tooth on each side. Antennae dark 
rufous, the fiagellum blackish above towards 
the base. Legs black, the anterior femora 
with a white spot at apical third beneath, 
all tibiae and tarsi pale yellowish, the tibiae 
more or less brown or even black beneath 
or within. Wings hyaline, tegulae white : 
stigma and veins pale brown, the second 
recurrent nervure joining the petiolated 
second submarginal cell near its apex before 
the second transverse cubitus. Abdomen 
wholly rufous, subopaque, but not punctate. 

Hab. — Arizona. Carl F. Baker Collec- 
tion, No. 2123. 

Type, No. 5067, U. S. N. M. 

(7) Plenoculus niger n. sp. ?. — Length 
4.6 mm. Wholly black, closely punctate, 
the head distinctly punctate, the face clothed 
with a silvery pubescence; there is also a 
distinct silvery pubescence on the pleura 
and also more or less on the abdomen but 



not so dense or decided as on the face. 
Clypeus subsemicircularly produced medi- 
ally, without a lateral tooth. Mandibles black 
rufous toward tips. Palpi brownish. Meta- 
thorax coarsely sculptured with oblique and 
transverse striations. Wings subhyaline, 
the tegulae, stigma and veins brown-black; 
the first recurrent nervure is interstitial 
or almost with the first transverse cubitus, 
while the second recurrent joins the second 
submarginal cell between its middle and 
apex. Abdomen very finely but distinctly 
punctate, the pygidium smooth, the lateral 
carinae very delicate. 

Hab. — Colorado. Carl F. Baker Collec- 
tion No. 2170. 

Type, No. 5068, U. S. N. M. 

(9) Plenoculus albipes n. sp. <? . — Length 
3 mm. Black, the head closely, finely punc- 
tate, opaque, the face with a dense silvery 
pile; mandibles except tips, superior mar- 
gin of pronotum interrupted medially, hind 
margins of tubercles, tegulae, postscutellum, 
apical three-fourths of front femora beneath^ 
apex of middle femora and all tibiae, except 
beneath, and the tarsi white. Mesonotum 
shining but finely punctate; metathorax 
finely rugulose, the meso- and meta-thorax 
clothed with a silvery pubescence. Wings 
hyaline, the stigma and veins brown, the 
first recurrent nervure uniting with the 
cubitus before the first transverse cubitus, 
the second recurrent joining the second 
submarginal cell beyond its middle. Abdo- 
men subcoriaceous, with a silvery pube- 
scence at apex of segments and more or less 
laterally. Terminal joint of antennae very 
large, ovate in outline but subcompressed. 

Hab. — Colorado. Carl F. Baker Collec- 
tion, No. 2358. 

Type, No. 5069, U. S. N. M. 
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Scudder's Brief Guide to the Com 
moner Butterflies. 
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An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
puipose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to tiie descriptions of the diflferent spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



By Samuel H. Scuddbr. 186 pp. i6mo. 

$1.00. 

In this book the author hat tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many ; and in the limited field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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ARKANSAS MELANOPLL— II. 
by jerome mcneill, payetteville, ark. 

Ke¥ to Melanoplus. 

A^ Tegmina rarely shorter than the abdomen when much shorter the species are 
large, (more than one inch in length) and robust. 

B^ Size large, never less than one inch in length usually much more, space 
between the eyes more than twice the width of the basal joint of the antennae, 
hind tibiae with a broad pale annulus (sometimes only apparent on the exterior 
face) preceded by a black sub-basal ring, median carina never obsolete upon the 
prozone, though often indistinct. 

C^ Tegmina scarcely ever spotted and never striped on the anal field, hind 
tibiae and under surface of hind femora yellow, sides of prozone not expand- 
ing posteriorly Differentialis UhUr, 

Q? Tegmina always maculate upon the discoidal field and frequently striped 
on the anal field, hind tibiae never yellow, either red or purplish, sides of the 
prozone plainly expanding posteriorly. 

D^ Hind femora rarely banded on the disk of the outer face, tegmina 
usually exceeding slightly or considerably the hind femora, never much 
shorter than the abdomen, hind tibiae red or purplish . Biviitatus Say. 
D^ Hind femora generally very distinctly banded upon the disk of the 
outer face, tegmina much shorter than the abdomen, hind tibiae never 

purplish Viola Thos. 

£' Size medium or small, space between the eyes not more than twice the 

width of the basal joint of the antennae, hind tibiae usually red without a pale 

annulus preceded by a black sub-basal spot or ring, rarely blue with the black 

followed by a pale ring, tegmina about equalling or more or less exceeding the 

abdomen. 

O Second transverse sulcus of the pronotum not twice as distant from the 

third as from the first, tegmina very rarely falling short of the extremity of the 

hind femora. 
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D^ Median carina of the prozone frequently indistinct but some trace of it 
is always present at least upon the anterior part of the prozone which is not 
distinctly longer than the metazone. 

£^ Hind tibiae never red usually distinctly blue with the sub-basal black 
ring present and followed by a pale annulus or at least a pale spot 
exteriorly, transverse bands of the hind femora distinct upon the disk as 
well as upon the upper face ; tegmina distinctly spotted on the discoidal 
field, with a linear series of alternate light and dark spots and generally 
less distinctly maculate with smaller spots upon the anal Held. 

Impiger Scudd, 
E* Hind tibiae never blue, usually red or green, occasionally with a 
black sub-basal ring but this is never followed by a light annulus. 

P Sub-basal ring of the hind tibiae usually distinct, the tibiae them- 
selves never green, tegmina obscurely spotted, sometimes slightly 
exceeding the hind femora but scarcely ever equalling the abdomen ; 
black bands of the hind femora usually distinct, but sometimes con- 
fluent on the disk of the outer face ; sides of the prozone expanding 
regularly and considerably ; inferior branches of the ovipositor merely 
angulate upon the outer side not distinctly toothed. Keekri Thos. 

F^ Sub-basal ring of the hind tibiae represented at most by a black 
or fuscous spot upon the upper face ; tegmina generally exceeding the 
abdomen as well as the hind femora ; inferior branches of the ovipositor 
with a distinct tooth upon the outer side. 

G* Prosternal spine distinctly and regularly tapering upon the 
apical half with the apex sub-acute; median carina usually very 
indistinct upon the prozone, frequently almost entirely obsolete; 
tegmina generally distinctly spotted in the discoidal field; hind 

tibiae green or red Atlanis RiUy. 

G* Prosternal spine not tapering upon the apical half, slightly 

transverse and broadly rounded at the tip, median carina generally 

distinct, through slight, upon the prozone, tegmina nearly plain 

or more or less distinctly spotted in the discoidal field, hind tibiae 

red, very rarely green. . . . Femur-rubrum De Gur. 

D ^ Median carina of the prozone entirely wanting, prozone plainly longer 

than the metazone ; fascia of the hind femora obsolete upon the disk of 

the outer face; post-ocular stripe of the pronotum very indistinct or 

wanting; tegmina plain or inconspicuously maculate; hind tibiae red 

or green Packardii Scudd. 

C ' Second transverse sulcus of the pronotum nearly twice zs distant 
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the third as from the first and all are indistinct; tegmina scarcely reaching 

the hind femora, very obscurely spotted ; no post-ocular stripe upon the head 

or lateral lobes of the pronotum ; hind tibiae coral red with not a trace of a 

sub-basal black ring. ....... Impudicus Scudd. 

A 2 Tegmina much shorter than the abdomen. 

B * Hind tibiae green. 
C * Tegmina separated by a space greater than their width. Gracilis Bruner. 

C ^ Tegmina attingent or slightly overlapping. . . Sylvaticus n, sp, 

B * Hind tibiae red or fuscous. 

C * Tegmina separated by a space much greater than the width of the frontal 

costa. ........ Obovatipennis BlatchUy, 

Q} Tegmina attingent or overlapping. 

D^ Hind margin of the pronotum strongly angulate; tegmina decidedly 
longer than the pronotum and lanceolate. . . . Baconi n, sp, 

D^ Hind margin of the pronotum slightly angulate ; tegmina shorter than 
the pronotum, sub-elliptical in shape. .... Scudderi Thos, 



Melanoplus differentialis Uhkr, — This 
species is apparently uncommon at least 
in the mountainous part of the State. 
It is represented in my collection by 
specimens from Washington, Sebastian. 
Crawford and Marion Counties. Two 
specimens from the last mentioned lo- 
cality collected July twentieth differ 
rather remarkably from other specimens 
from Arkansas. They are very dull 
brown with considerable infuscations, 
the tegmina being darker in the lateral 
than in the dorsal field, irregularly 
clouded over both areas and maculate 
on the former. The disk of the prozone 
is distinctly longitudinal and about half 
as long again as the metazone. The 
hind femora are shorter than in typical 
specimens. 

Melanoplus bivittatus Say, — This very 
variable species is rare in Northwestern 
Arkansas. I have collected but four 



males and two females. The males 
have uniformly red the females purplish 
hind tibiae. According to Scudder those 
with the red hind tibiae should be Mel, 
femoratus Burnt, but I am not able to 
recognize the distinctness of these sup- 
posed species. Two of the males were 
captured June twenty-sixth near War 
Eagle ford on the Spring Valley and 
Clifty road. Another male was taken 
near Clifty. The other specimens were 
captured at several points in Marion 
County from July tenth to twentieth. 
Melanoplus viola Thos, — This spe- 
cies is abundant in Northern Arkansas 
and probably throughout the State in 
suitable localities, which are wooded 
hillsides and tops. I have thirty-one 
males and twenty-nine females from 
Washington, Carroll, Boone, Marion, 
Newton, Madison and Crawford Coun- 
ties ill tb^ northwestern, and Pulaski 



and Jefferson Counties in the central 
part of the State. The earliest and 
latest date of its capture are June thirti- 
eth and October twenty-sixth. Accord- 
ing to Trof. Charles Wood worth, formerly 
Entomologist of the Arkansas Agricul- 
tural Expeiiment Station, at present of 
the University of California, this species 
sometimes lays its eggs in small holes 
in rocks in stone fences. It is a larger 
species than would appear from Scud- 
der's measurements which are 25 mm. 
for male and female. Average specimens 



in my collection measure as follows: 

Length of body male, 25 m». female 
32 mm. 

Length of hind femora male, 17) mm. 
female 18 mm. 

The tegmina vary from one and a half 
timesthe length of the proDotum to the 
length (male) of the abdomen. The 
cerci are quite variable and ti>e under 
side is frequently red as in Mel. elypea- 
tus Scudd. which is possibly only a syno- 
nym of Mel, viola. 



THE MOUTHPARTS OF THE NEMATOCEROUS DIPTERA, IIL 



BY VERNON L. KELLOGG, STANFOHS UNINERSITy. 



Dixa sp. The females of Dixa 
possess a mouth structure (see fig. 4) 
like those already described, consist- 



^ 



Fig. 4, Mouthparts of Dixa sp.. ?; /. tp 
labrum-epipliarjnn, md mandible, tax max- 
illa, m« /maxillar loht.mx.p maiiHar pal- 
pus, /(' labium, jt^ parag1o$ga, gl glpsia, kyp 
hypopharynx. 



\n% ollabrum-epipharynx {f\%. \, I. ep), 
mandibles (fig. 4, md) which are short, 
weakly chitinized, trowel- shaped, with 
truncate, distal margin with fine, deep 
dentations ; maxillae (fig. 4, mx) with 
5-segmented palpus and max- 
illar lobe weakly chitinized 
but long and conspicuous; 
strong labium (fig, 4, li) with 
free paraglossae and glossae 
fused to form a membranous 
median lobe ; and hyp<^har- 
ynx (fig. 4, hyp) of usual 
type. 

PSYCHODIDAS. 

Psyehoda sp. Psythada (aee 
fig. 5) has no mandibles and the Ubinm 
presents but two terminal lobes. The 
labrum-epipharynx (fig. 5, /. ip) is Amt^ 
broad, triangular. The maxUlat ^fl^ 



5> mx) are composed of a consfricuous 
maiillar lobe, which Js broad and plate- 
like, with margins dorsal and ventral, 
and which is about as long as the 
labium, and of a long 4- segmented 
palpus which bears many scales. The 
labium (tig. 5, ii) is short, broad, com- 
posed of a small, strongly chitinized, 
basal sclerite, and two large, fleshy, 
terminal lobes, the paraglossae, concave 
on their inner faces. The hypopharyttx 
(fig. 5, hyp") is broad at base, tapering 
quickly to a sharp point anteriorly and 
is fringed with long strong hairs. 



HE. t0 

Phlebotomus whose females, according 
to Becker, possess piercing mouthpaitt, 
with long, strong, mandibles fine^ 
dentate along the inner margin, and 
with maxillar lobes also long, well- 
chitinized and with truncate distal 
margin with strong dentation. All of 
the mouthparts of PkUbotgmus are long 
and slender, while those of Psychoda 
and Pericoma are short and broad. 

Cecidomyidae. 

Catocha sp. (two Species studied). 
The mouthparts ol Catoeha (fig. 6) 
consist of lairum^ipharynx (fig. 6, 
/. ep) maxillae (fig. 6 mx) which are 
represented by long s-segmented palpi 
only, no maxillar lobe being present, 
and a short broad labium (fig. 6 A) 



Ffg. s, Mouthpsrti of Ptyekoda sp; lb 
labrum-epiphaTnjx, mx maxilla, ma. I max- 
illar lobe, mx. p maxillar palpui, U labium, 
pg paragloata, hyp hypopharynx. 

Pericoma sp. The mouthparts of 
Perietmta are essentially like those of 
Psyekoda. The maxillar lobes are broad 
delicate, plate-like. The hypophamyx 
is fringed with long hairs. The labial 
lobes bear many short, strong, socketed 
hairs. 



Fig. 6, Mouthparts of Catoeiatp; I. tp 
labrum-cpiphar^nx, mx maxilla, U labium, 
pg paragloBsa, gl gtossa. 



lateral paraglossae and fused 
I was unable to find a hypo- 



have not been able to ezamine f^arynx, which, however, is probably 
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present, the minte size of the mouth- 
parts making their dissection very 
difficult. 

Cecidontyia sp. The mouthparts of 
Cecidomyia sp. are essentially like those 
of Caiocha. 

MVCETOPHILIDAE, 

Sciaphila sp. Sciophila (fig. 7) pre- 
sents an instructive mouthparts condi- 



Fig. 7, Mouthparts of Sciophila sp ; lb 
labrum, ep epipharvnv, mx maxilla, mx. I 
maxillar lobe, mx. p maxiltar palpue, li 
labimii, hyp hypopharj'nx. 

tion. Mandibles are wanting, and the 
maxillar lobe is small and rudimentary. 
The labrum-tpipharynx is separable, 
after softening in hot K O H, into its 
component parts, a well chitinized, 
sharp, tapering, pointed labrum (fig. 7 
lb) and a broader membranous epiphar- 



ynx (fig. 7 ep) with irregular dentations 
at apex. The maxillae (fig. 7 mx) 
present an elongate basal, part 
with a median longitudinal region 
strongly chitinized, a distinct palpifer 
from which arises the 5 -segmented 
palpus (mx. /)and a small but distinct 
terminal lobe {mx. I). The/(/M»n (fig. 
7 //) presents a basal sclerite in which, 
as in the maxillae, a strongly chitinized 
longitudinal region is conspicuous, in 
each half; the paraglossae are large 
thick, fleshy, concave on inner face, and 
show no signs of pseu do- tracheae ; the 
fused glossae are represented by a very 
delicate median membranous lobe. 
The hypopharynx (fig. 7 kyp) is much like 
the epipharynx in condition being rather 
broad, and irregularly dentate at apex. 

Platytira sp. Mouthparts essentially 
like those of Sciophila. Hypopharynx 
broadly triangular ; maxillae with s-seg- 
mented palpus and weak, spoon-like, 
terminal lobe as long as first palpar 
segment Labium with free, elongate 
paraglossae; glossae fused to form a 
single, short, broad, median lobe. 

Mycetopkila (two species). The 
genus shows a specialization in its 
mouthparts distinctly beyond the con- 
ditions presented by Sciophila and Plat- 
yura. The maxillae have no lobes, and 
the maxillary palpi are 4-segmented. 
The labial lobes are ail fused to form a 
single broad plate-like lobe, in which 
two large tracheal trunks (or pseudo- 
tracheal trunks) are visible. 
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SPATHULATE HEAD SETAE ON THE LARVA OF CHAMYRIS 

CERINTHA TREITS. 

BY HARRISON G. DYAR, WASHINGTON, D. C. 



I had occasion to notice spathiilate head 
setae in the case of Cicinnus melskeimeri 
(Journ. N. Y. ent. soc., iv, 92). A second 
instance is found in Chamyris cerintka^ 
though here it is the first epicraneal seta 
that has become flattened instead of the 
fourth, and the structure disappears at the 
last moult. A condensed description of the 
last stage of the larva has been given bj 
Mr. Coquillett (Papilio i, 56); but he does 
not refer to the spathulate hairs of the earljr 
stages. I assume the number of stages for 
convenience in indicating them ; I do not 
know that seven is the true number. 

Stage IV. Slender, anal feet divergent : 
head strongly bilobed, the lobes angular, the 
apex black with a line passing down both 
front and back lateral angles ; green ; seta i 
short, spathulate ; width 1.2 mm. Body with 
joint 12 slightly enlarged; setae single, stiff, 
coarse, black; i, ii, iii, v, pointing sharply 
forward, iv and vi backward, all normal, seta 
iv behind the middle of the spiracle; leg 
shields small with few setea. Green; tu- 
bercle i on joints 5 to 7 enlarged and black ; 
an obscure white lateral line above wart iii ; 



anal feet and a subventral dash on joint 12, 
crimson. The two anterior pair of abdom- 
inal feet are slightly weaker than the others. 

Stage y. The same; a broken reddish 
line runs along warts i and ii, which are 
nearly in line; white lateral line distinct. 

Stage VI. The same; the white lateral 
line is sharply edged ; head green, the black 
lines fainter than before, seta i still spath- 
ulate. 

Stage VII. Head more rounded, seta i no 
longer spathulate, very short; the lobes 
are low, not angular. Body slender, dorsum 
between the distinct white lateral lines filled 
in with dark vinous purplish, the subventral 
regions green. Setae coarse, long and black ; 
tubercle ii on joint 12, and i on 13 large, 
high and conical, the others normal. 

The line on the head is abbreviated, 
partly or wholly brown ; width 2.5 mm. Ab- 
dominal feet essentially equal. 

Food plants. Wild cherry and plum. 

L4urvae solitary, very active and quickly 
spring off of the plant when disturbed, like 
some Deltoids. 



AN APPARENTLY NEW LECANIUM FOUND ON WHITE CEDAR. 



BY T. D. A. COCKERELL AND G. B. KING. 



This article is written by Mr. Cockerell, 
but is partly based on Mr. King's 'notes and 
observations. 

When Mr. King sent me a small almost 
globose Lecanium found on White Cedar, 
I could hardly believe it could be anything 



but a form of L.fletcheri^ especially since he 
had found some veritable ^(r/ci#rf in Massa- 
chusetts on arbor-vitae. A close examina- 
tion of the Cedar scale, however, reveals 
ditferences which must surely be specific, so 
the insect is described herewith. 
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Lecam'um fallidior^ Ckll. & King, n. sp. 

9 Scalt. 3 mm. long, 2 broad, li to 2 
high, very convex, very shiny, wrinkled ; 
light yellowish-brown or ochreous, paler at 
the sides than dorsally. This is a very much 
paler scale than yfetcAert\ and when boiled in 
caustic potash it becomes very pale and trans- 
parent, vfhWQjletcheri remains dark brown. 

Antennae. Six-segmented, the segments 
measuring as follows in n (i.) 34-51- (2.) 

28-31- (3) 42-45- (4-) 34- (5-) 23-31. (6.) 
34-42. Mr. King reports a 7-segmented an- 
tenna, with the last three segments measur- 
ing respectively 12, 16 and 38 |i. This agrees 
well enough with fletchert^ which I find 
always to have 7 segments, the last three 
14-20, 14-17 and 39-42 |i. There is also this 
in common with fletcheri^ that the second 
segment is shorter than the first or third. 

Legs. The different legs are similar in 
type, but the tibiae and tarsi are variable. 
Four legs measured gave as follows — (jt.) 



Coxa. 

Femur + trochanter. 
TibU. . 
Tarsus -f- claw. 



(1.) 


(2.) 


(3.) 


(4.) 


87. 


85. 


87. 


85. 


116. 


116. 


116. 


118. 


no. 


76. 


82. 


68. 


65. 


76. 


go. 


79- 



The first is an anterior leg. Theae dimen- 
sions are very different from those of A. 
fletcktri^ as will be seen by comparing the 
statistics given below. 

Lecanium fletckeru Ckll. 



AuUntuu. (Ilk.) Segments. 
Mass. spn. 
Canadian spn. 



I. a. 3. 4. 5. 6. 7. 
S6« 34- 45- 4a- «>. 17. 4a. 
4a. Ji. 48- 37- «4- «4- 39- 



Ugt. (I*.) 

Mass. spn. 
Canadian ; front leg. 
middle leg. 

hind leg. 

hind leg. 



Coxa. Femur + Tibia. Tarsus -h 



« 



113. 
56. 
lai. 
130. 
lai. 



troch. 

"7- 
107. 

«44- 
141. 
130. 



87. 
90. 
96. 
93* 
93- 



daw. 
85. 
85- 
93- 
90. 
96. 



The front legs of fletckeri appear thus to 
differ appreciably from the other four as 
regards the coxa and femur. Both coxa and 
femur of the middle and hind legs are notice- 
ably longer than in pallidior. 

Lecanium pallidior was found by Mr. King 
at Methuen, Mass., Nov. 15, 1898, on small 
twigs of Ckamaecyparis tkyoides (L). The 
leaves and small limbs were thickly covered 
at that date with young larvae. The species 
belongs, of course, to Eulecanium. 



TWO NEW COCCIDS FROM 
BERMUDA. 

In January of this year, the writer in his 
search for coccids infesting green-house 
plants, observed a potted plant in one of the 
conservatories visited, trimmed quite close 
to its roots, and the remaining stumps well 
covered with a small clear white scale. The 
plant in question was recognized at once to 
be Cycas revoluta. Upon enquiry it was 
learned that this plant was imported from 
Bermuda last year. Some of the old stems 
with the coccids were taken for study. One 
of the species proved to be Aspidio/us kede- 
rae Vallot, a very common species through 
the United States, and the other coccid was 



new to the writer, who sent a mount and 
some of the scales to Prof. Cockerell for 
determination. He identifies it as Aulacas- 
pis elegans Leon. Described as Howardia 
elegansy and only known hitherto from 
Portici Italy ^ on Cycas revoluta. The $ 
and $ scale are unknown. The species 
differs from typical Aulacaspis by lacking 
the circumgenital glands. The occurrence 
of this species is of much interest and the 
coccids of Bermuda are almost unknown. 
There are only two other species known to 
the writer recorded from those islands, 
Afytilaspi citricola Pack, on orange and 
lime trees, and Chionaspis citri Comst. on 
orange. Geo.'- B.King. 

Lawrence^ Mass., Feb. ^7, 7^99. 
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PROCEEDINGS OF THE CLUB. 

9 December, 1898. The 205th meeting was 
held at 156 Brattle St.. Mr. J. W. Folsom in 
the chair. 

Mr. S. H. Scudder gave a brief account of 
lecent studies in the orthopteran genus 
Schistocerca. 

Mr. C. C. Adams showed a male and two 
females of Trithemis umbrata in which one 
of the latter showed the secondary characters 
of the male. This led to a general discussion 
of cases in which either sex tends to assume 
the secondary characters of the other. Cases 
were mentioned in the Orthoptera, Coie- 
optera and especially Lepidoptera. 

13 January, 1899. The 206th regular 
and 22d annual meeting (since incorporation) 
was held at 156 Brattle street, the President, 
Mr. A. P. Morse, in the chair. 

Mr. C. C. Adams of Urbana, 111., was 
elected a member. 

Reports from the several officers were re- 
ceived and the following officers elected for 
the ensuing year : — President, A. G. Mayer ; 
secretary, Roland Hay ward ; treasurer, Samuel 



Henshaw; librarian, S. H. Scudder; mem. 
bers at large of the executive committee, J. 
W. Folsom and A. P. Morse. 

The address of the retiring president, on 
the Distribution of New England locusts, 
was next read. (See Psyche for February.) 
General discussion followed its presentation, 
in which comparison was made of the dis- 
tribution of locusts with that of other insects, 
especially Lepidoptera. 

With regard to Junonia coenia^ Mr. W. L. 
W. Field stated that he had arrived at the 
conclusion from observations made some 
years ago that in Connecticut there are two 
sets, a migratory and a resident one. 

Mr. Field exhibited a very pretty series of 
the Californiaa Lycaena xerces, at one time 
supposed to have become extinct. 

In connection with remarks made at the 
last meeting with regard to the assumption 
by one sex of the secondary sexual characters 
of the other, Mr. R. Hayward showed two 
males of Leptura laetifica^ in which the elytra 
were partially red, together with normal 
examples of both sexes. 



The Butterflies of the Eastern United States and Canada. 

With special reference to New En<;Iand. By Samuel H. Scudder. 

Illustrated with 96 plates of Butterflies, Caterpillars, Chrysalids, etc. (of which 41 are 
colored) which include about 2,000 Figures be^ides Maps and portraits. 1958 Pages of Text. 
Vol. I. Introduction; Nymphalidae. 
Vol. 2. Remaining Families of Butterflies. 
Vol. 3. Appendix, Plates f.nd Index. 

The set, 3 vols., royal Svo. half levant, $75.00 ne/. 
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Guide to the Genera and Class! Hcation of the Orthoptera of North America 
north of Mexico. By Samuel H. Scudder. 90 pp. 8*. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Ortho])tera, with full hibliographical aids to further 
study. Sent by mail on receipt of price ($i.oo). 

E. w. whh:eli:r, 30 Botl9T92« Strvst, C4iimiD0Bt Ham. 



S.3^ 



A'"' 



852 



PSYCHE. 






A NEW VOLUME OF PSTCHE 

began in January, 1897, and will continue through three years. The subscription 
price (payable in advance) is $5.00 per volume, or $2.00 per year, postpaid. 
Numbers are issued on the first day of each month. Libraries and individuals 
generally ordering through subscription agencies (which only take annual sub^ 
script ions) will please notice that it is cheaper to subscribe for the entire 
volume at once directly of us. — Any early volume can be had for $5.00, unbound. 

Address Psyche, Cambridge, Mass. 

Vols. 1-7, Complete, Unbound ...... $33*00. 

Vols. 1-7, and Subscription to Volume 8 - - - - $3700. 

Vol. 7 contains over 5oo pp. and 10 plates, besides other Illustrations. 



Published by Henry Holt & Co., New York. 



Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudoer. xi -|- 206 pp. 
121T10. $1.25. 

An introduction, for the joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with bj an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
put pose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet. He has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scuodbr. x86 pp. x6mo. 

$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tri^. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many ; and in the limited 6eld 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 
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THE MOUTHPARTS OF THE NEMATOCEROUS DIPTERA, IV. 



BY VERNON L. KELLOGG, STANFORD UNIVERSITY, CALIFORNIA, 



CULICIDAE. 

Cortthra sp. The mouthparts are 
of the short, usual Nematocerous 
type. . The labrum-epipharynx (fig. 8 A, 
/. (^.) is strongly convex above, well 
chitinized, and pointed. Mandibles are 
wanting. The maxillae {fig. 8 A, 



the outer ones, the paraglossae, being 
more strongly chitinized than the inner 
median one, the fused glossae. The 
hypopharynx (fig, 8 A, hyp) is narrow 
and tapering, and finely fringed at 
apex. 

I have examined also the mouthparts 
of pupae of Corethra, but the pupae 




Fig. 8, A. Mouthparts of Culex (p. : /. tp., labrum-epipharjrni, 

md., mandible. Ma.,' maxilla, ■»./., raailllar lobe, ma.p., maziliar 

palpuB, //. labium ^. gloata, pg. paraglo««a, iy^,, bjrpopbarynx ; B, 

Mouthpart* of Corethr* tp., caroe lettering. 

have long 4-5egmented palpi rising from were too nearly mature to present any 

a palpifer, and a short, delicate, very instructive differences in mouthparts 



from those of Corethra. The mouth- 
parts are very much elongated to form 
the long, slender, sucking proboscis. 
The females (fig. 8 B) which are 
blood sucking possess mandibles. The 
labrum-epipharynx {fig. SB,/. ■?/.) the 
mandibles (fig. 8 B, md) maxillar lobes 
(fig. 8 B, mx. I.) and hyfopharyiix (fig. 
8 B, hyp) appear as long, slender 
pointed piercing stylets, which He 
almost completely enclosed in the 
equally long, slender tubium (fig. 8 B, 
/»■) whose lateral margins turn up and 
in so as to form a sheath, opening along 
the median dorsal line, for the stylets. 
The distal extremity of the labium is 
divided into three parts, representing 
the greatly reduced terminal lobes, para- 
glossae and fused glossae. Thus it is 




Fig. 9, Moulhparls of Rlivphiis sp.; I.tp. 
lahnim-cpiplmrviix, m*. mavilla, mx. I. man- 
illar lohe, ««./. ninxillar palpus, //. labiiim, 
pg. paraglossa. ^/. E^"s^a, /lyp In popl.arvnx. 

the basal labial sclcritc which is so 
elongated and which forms the sheath 
for the remaining mouth parts. The 
maxillary palpi are short (compara- 
tively) and only 3-segmented. The 



mandibles are finely serrate on the dis- 
tal part of their inner margin. 

The mouthparts of the male Coim a 
long* slender, proboscis-like organ, but 
there are no mandibles and the maxillar 
lobes are short and very delicate. The 
maxillar palpi are as long as or longer 
than the labium and are 4-segmented, 
the second segment being especially 
long. The lab rum-epi pharynx, hypo- 
pharynx and labium are as in tbe 
female. 

Rhypuidae. 
Rkypkus sp. Rhypkus has no man- 
dibles, in female or male. The labrum- 
epipkarynx (fig. 9, /. ep.) is elongate, 
triangular, pointed at apex, and bears a 
number of taste pits (?) on its under 
(inner) or epipharygngeal surface. 
The maxillae (fig. 9, mx) present 
a delicate, flattened, membranous, 
rather long lobe, and 4-segniented 
palpi The labium (fig. 9, It) 
hhows an interesting condition : 
the basal sclerite has a median 
longitudinal line, and there are 
three terminal lobes ; the outer or 
paraglossae are s-segmented and 
the narrower, pointed, median one, 
representing the fused glossae, is nearly 
as long as the paraglossae and free for 
its whole length. t\ie: hypopharynx (fig. 
9i ^yP) is especially well chitinized : it 
is sharp pointed, and the pharyngeal 
skeleton at its base is well developed. 

B IB! ON I DAE. 

Bibig sp. Bibio sp. presents a umihi 



condition in males and females. Mandi- 
bles are wanting. The labrum-epi- 
pharynx (fig, lo /. ep.) shows readily its 
composition of two parts ; a tabrum 
which has a bifid apex projecting beyond 
the epipharynx which bears a number of 
taste-pits (^) and is single pointed. The 
maxillae (fig. lo nu) are strongly chiti- 
nized and consist of basal sclerite and 
five-segmented palpus (the basal seg- 
ment is short and small, but appears to 




Fig. lo. MouthpartE of Bibia sp; l.ep. 
labrum-eptpharjnx, mx. maxtlls, It. labium, 
pff- paraglossa, kyp. h^pophar^nx. 

be a palpar segment rather than a palpi- 
fer). There is no maxiltar 'lobe, unless 
a short well-chitinized spur (not shown 
in the figure) which lies interior to the 
palpus is a rudiment of the lobe. The 
labium (fig. lo It) is short and broad 
presenting two well-developed, free para- 
glossae but no glossa. The paraglossae 
are fleshy and concave internally with 
infolded margins, and provided with 
numerous hairs and peculiar little 
rugose spaces. No pseudotracheae are 
visible. The hypophaiynx (fig. lo Ajj») 
is well-developed, extending to the tip trf 
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the paraglossae and unusually strongly- 
chitinized. 

Dihphus sp. A female of Dilophus 
sp. examined shows essentially the same 
mouthparts condition as Bibio. That 
part of the maxilla called basal seg- 
ment of the palpus, in the description 
of Bibio, appears in Dilophus rather to 
be the palpifer. 

Seatopse sp. In Scatopse sp. a re- 
markable degree of specialization is 
shown in the great reduction of 
— ^the maxillary palpi. The palpi 
■^ -are composed of but one seg- 
ment, which is borne by a slender, 
well-chitinized basal maxillar scle- 
rite. The palpar segment is 
peculiarly pitted, and thtf inner 
surface of the segment is concave; 
in each of the pits or depressed 
spaces, there is a number of deli- 
cate short papillar processes. This re- 
duction of the palpus to a single seg- 
ment is not elsewhere shown (to my 
knowledge) among the Nematocera 
although it is the characteristic con- 
dition among the more specialized 
Brachycera. The lab rum- epipharynx, 
labium and hypopharynx are present in 
Scatopse and in no essentially different 
condition from that of Bibio. The 
paraglossae of the labium are rather 
long and slender and with a strongly 
chitinized supporting basal part. 

TiPULlDAE. 

In this largest of the Nematocerous 
families we have a considerable variety 
ot- xnditiooi^ and in the 
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conditions presented by the labium 
especially we find an extremely instruc- 
tive series. 

SympUcta punctipennis. This Tipulid 
presents mouthparts of the usual Nema> 
tocerous type, although of a specialized 
condition of that general type. This 
specialization is shown in the absence 
of mandibles and the reduction of the 
maxillar lobe to a minute, hardly chiti- 
nized rudiment. The labrum-epipharynx 
is rather short, and with chitinized 
skeletal frame work. The ntaxUlar 



Fig. 1 1, A, Mouthparts of lIoEonisin rubig 
inosa, l.tf. labnim-cpipliarjnx, oi». max- 
illa, mx.l. m.iiill.ir lobe. mx.p. maxillar 
palpus, It. labium, pg. paraglossa; li. La- 
bium of Tiputa ep.. pg. paiaglosta; S, l^a- 
bium of Symplccta punctipenniB, /^, para- 
glos«. 

palpi are long, 4-segniented and borne 
on a short palpifer. The hypopharynx 
is slender, with pointed fringed apex. 



HE. IM^. .Sm. 

The labium (fig. 11 %, li) is composed of 
a narrow well-chitinized basal sclerite 
with free paraglossae which are rather 
thick, with concave inner faces and bear 
numerous short strong hairs, and many 
short fine prickly hairs. A glossa is not 
visible. There are no pseudotracheae. 
Dkranoptycha sp. Here we meet a 
condition similiar to that shown by 
Sympiecia. The maxillar lobe is better 
developed, being a distinct, spoon- 
shaped, weakly chitinized plate. The 
labium has free paraglossae, fleshy, 
with concave inner faces, 
and without sign of pseudo- 
tracheae. 

Holorusia rubiginosa. In 
this giant Tipulid, we find a 
specialization in the mouth- 
parts over the conditions 
presented by SympUcta and 
DUcanopiycha shown especi- 
ally, and most suggestively, 
in the character of the labi- 
um. The basal sclerite of 
the labium (fig. 11 A, S) is 
very narrow and slender al- 
though well chitinized an- 
teriorly, and the paraglossae 
are no longer free but are 
fused for two-thirds of their length, 
forming a single large flat (though 
rather thick and fleshy) plate, in which 
a few conspicuous main pseud o-trac heal 
trunks, and numerous very delicate 
and inconspicuous small transversal 
pseudo-tracheae are visible. The max- 
illae (fig. 1 1 A, mx) have only a mi- 
nute, membranous vestige of a lobe; the 
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palpus, borne on a distinct, swollen, 
palpifer, is long and 4-segmented. The 
labrum-epipharynx (fig. 11 A, /. ^.) is 
short and well chitinized. The hypo- 
pharynx is short and pointed. 

Stygeropis sp. This genus has the 
mouthparts in the same general condi- 
tion as Holorusia. The maxillae how- 
ever present no trace of lobes. The 
paraglossae of the labium are fused for 
about half their length, are heavily 
chitinized at the outer margins and 
have pseudo-tracheae, of the character 
of those in Holorusia^ namely a few 



large main trunks, and numerous small, 
inconspicuous, delicate, transversal ones. 

Tipula sp. In Tipula {hg. 11, B, //) 
the fusion of the paraglossae extends 
farther and the system of pseudo- 
tracheae is better developed, the trans- 
versal ones being larger and more dis- 
rinct than in Holorusia. 

The mouthparts of the Tipulidae are 
borne at the anterior extremity of an 
anterior prolongation of the head cap- 
sule. The mouthparts themselves are 
not elongated ; the maxillary palpi, how- 
ever, are especially longer and slender. 



A NEW LITHOSIAN. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Ozodania n. gen, — Head prominent, ton- 
gue distinct, coiled ; male antennae simple; 
no ocelli. Palpi slender, upturned, reaching 
to middle of front; legs moderate, hind 
tibiae with four spurs. Fore wings slightly 
over twice as long as broad; 12 veins, 7 to 9 
stalked, the rest from the cell ; hind wings 
with vein 2 remote from 3 the rest evenly 
spaced, 6 and 7 stalked, 8 joining the sub- 
costal for two-thirds the length of the cell ; 
outer margin excavate, the anal angle pro- 
duced; anal hairs of male conspicuous but 
not reaching the end of the body. 

Type the following : — 

Ozodania sckwarziorum n, sp. — Fore wing 
blackish lead color, a broad upright orange 
yellow band resting on the lobe at inner 
angle where the color becomes crimson; a 
similar stripe along internal margin, scarcely 
attaining the upright band, touched with 
crimson at base. Hind wings reddish pink, 
costal margin yellowish, a minute or distinct 
leaden apical band. Thonut gray; vertis 



of head, collar and patagia orange yellow 
abdomen pinkish red ; legs gray and yellow- 
ish. Wings below with the gray ground 
color more or less replaced by reddish. In the 
Arizona specimen the gray parts are as on 
the upper side, but the pale parts red and 
broader ; in the Mexican specimen the gray 
is reduced to a small apical and basal patch 
on fore wings and is absent on hind wings. 
Expanse 16 mm. 

Two males, Oracle, Arizona (E. A. 
Schwarz) ; Rancho Hannover, State of Vera 
Cruz, Mexico (H. Schwarz). U. S. National 
Museum, type number 4102. 

This genus stands between Cisthene and 
Odozana. From the former it differs in the 
form of the hind wings and a slight enlarge- 
ment on the outer angle of fore wings ; from 
the latter, in the very slight development 
of the anal hairs and in the longer palpi 
(Walker tayt those of OduMmna are porrect 
and do not exceed the head). 

This q^adea must have been taken in 
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Mexico before. I can only account for its 
absence from the Biologia Cent.-Amer. by 
supposing that it has been confounded with 
Cistkene unifascia^ which it greatly resembles 
in markings. 



ALEURODICUS MIRABILIS. 

Aleurodes mirahiUs Ckll., Psyche, June 
1898, p. 225. Prof. C. li. T. Townsend found 
this species in quantity at Minatitlan, Mex- 
ico, April 25, 1898, on the under side of 
Anona leaves. Fortunately, he secured a 
single $ adult, which shows that the insect 
belongs to Aleurodicus. The anterior wings 
are slightly over 2 mm. long, and about i\ 
mm. broad; white, with two very pale grey 
bands; the first crossing the wing just before 
the fork of the median vein, but interrupted 
for a space below the vein; the second a 
dilute transverse cloiid not far from the apex 
of the wing. Body about 2 mm. long, exclu- 
sive of the forceps, which is about | mm. 
Color of body and legs very pale yellow; 
base of abdomen white ; thorax between 



wings light orange. Antennae orange at 
the middle. Eyes pale grreenish, not divi- 
ded. Easily known from A. anonae Mor- 
gan, by the markings on the wings of the 
adult, and the lingua longer than thef 8per- 
culum in the pupa. 

T. D. A, Cocker€ll. 

PROCEEDINGS OF THE CLUB. 

13 January, 1899 (cent.). Mr. J. W. 
Folsom said that Isotoma besselsii Pack, had 
not been recorded since its original descrip- 
tion from specimens found in 1872 by the 
"Polaris" expedition in lat. 81^ 20' — 81° 
50' N., but that he had found this interesting 
collembolan in abundance last October on 
our own coast, occurring in large colonies 
under stones between tide-marks. Mr. 
Folsom added that his examples of this well- 
marked species agree perfectly with Pack- 
ard's types, which he had already studied 
through the courtesy of the U. S. National 
Museum. A discussion followed as to the 
probable influence of ocean currents in 
disseminating maritime species. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H. Scudder. 90 pp. 8°. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 
study. Sent by mail on receipt of price ($1.00). 

E. W. WHEELER, 30 Boylston Street, Cambridge, Mass. 
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THE MOUTHPARTS OF THE NEMATOCEROUS DIPTERA, V. 



BY VERNON L. KELLOGG, STANFORD UNIVERSITY. 



Resume. 

Having examined the mouth struc- 
ture of representatives of all (except 
one) of the families of Nematocerous 
Diptera we are in position to state in gen- 
eral and inclusive terms the characters 
of the mouthparts of the Nematocera. 

The mouthparts are composed of 
(retaining the nomenclature hereto- 
fore used) a labrum-epipharynx, a pair 
of mandibles, wanting in the males of 
all families, and wanting in both sexes 
of a few families, a pair of maxillae, 
in which never more than one terminal 
lobe is present, and this failing in a few 
instances, and a labium, whose palpi 
are totally lost, and whose terminal 
lobes show a considerable range in 
degree of coalescence. The condition 
of the various parts may be described in 
more detail as follows : 

The labrum-epipharynx is always 
present and always free; it is longer 
than broad, pointed though not alwa3rs 
sharply, and, as seen from above, well- 
chitinized. It is composed of two 



lamellae (often separable by dissec- 
tion, or by treatment with potassium 
or sodium hydrate) of which the upper 
or dorsal one is a well chitinized 
sclerite and is the labrum s. sir. The 
lower or ventral one is a thin membran- 
ous structure, often projecting slightly 
beyond the labrum and in almost all 
cases bearing few or numerous taste 
pits (?) and papillar sense (?) hairs. 
The mandibles are, when present, 
possessed only by the females; they 
are wanting in both sexes in six of 
the eleven families studied. The man- 
dibles in the five families possessing 
them are always free and distinct but 
show very obviously their tendency 
toward reduction and disappearance. 
In their best developed and certainly 
effectively functional condition, they 
are long, slender, well-chitinized and 
armed with a fine but conspicuous den- 
tation along their inner margin. From 
this condition they descend by quick 
steps to the condition of small thin 
weakly-chitinized delicate plates, practi- 
tsaxsf imcooiiiess. 
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The maxillae are always free except 
at their very base : they possess a 
basal sclerite, ' never separable into 
cardo and stipes, a palpus always well- 
developed and 4 or 5-segmented, and a 
single maxillar lobe, which is wanting 
in a few cases. When present, this 
lobe is a slender, elongate, weakly- 
chitinized, thin, flat, process, with 
pointed and " fringed " apex. It shows 
gradual degrees of reduction to total 
disappearance. 

The labium is a free, short (but little 
longer than broad) under lip, with 
basal sclerite only rarely showing 
indications of its composition of two 
parts (sub-mentum and mentum) and 
with terminal lobes showing various 
degrees of coalescence with each other. 
The base of the labium is in some 
instances united by membranes with 
the bases of the maxillae. Palpi are 
always wanting; no unmistakable indi- 
cations of them are to be found, al- 
though in two forms examined, what 
may be palpar rudiments are present. 
The terminal lobes in freest condition 
consist of the two free paraglossae 
sometimes apparently 2-segmented, and 
a median, always delicate, membranous 
lobe representing the fused glossae. 
The paraglossae when free, as is the 
condition in almost all the Nematocera, 
show no indications of pseudo-tracheae 
and are rather thick, concave on their 
inner faces, and more or less thickly 
beset with hairs of varying size and 
strength. In one family the paraglossae 
tend to coalesce, and within the limits 



of this one family (the Tipulidae) the 
paraglossae may be found free, partly 
coalesced and coalesced almost com- 
pletely. With the beginning of coales- 
cence, appears the first indications of 
pseudo-tracheae, and in the nearly com- 
pletely coalesced condition, the system 
of pseudo-tracheae is well developed. 

l*he hypopharynx is probably always 
present (in one or two instances I have 
been unable to dissect it out satisfac- 
torily on account of its minute size and 
delicacy). It is a delicate, membra- 
nous, elongate, pointed plate, in which 
the course and opening of the salivary 
duct can usually be seen. It is always 
free from its base, arising from the 
inner (upper) wall of the labium to its 
tip. 

Homologies and Phylogbny. 

The homologies of the various mouth- 
parts within the group Nematocera 
seem obvious and certain. The differ- 
ences between the mouthparts of Blepha- 
rocera, Simulium, and Ceratopogon in 
which mandibles and a functional maxil- 
lar lobe are present, and the mouth- 
parts of Bibio and Tipula in which there 
are no mandibles and no maxillar lobe is 
simply one of degree of specialization 
by reduction. Similarly the single, 
broad lobe with elaborate system of 
pseudo-tracheae which constitutes the 
labium of Tipula simply presents the 
extreme degree of coalescence (as 
reached among the Nematocera) of 
the outer terminal labial lobes, ^pittik 
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glossae, which in Simulium, Rhyphus, 
Dixa, and even in Symplecta (a Tipu- 
lid) are free and distinct, and without 
sign of pseudo-tracheae. The gradual 
coalescence of paraglossae is seen 
plainly in Mycetophila and among the 
Tipulids, and the gradual appearance 
of the pseudo-tracheae can be readily 
traced in the Tipulid family. The gen- 
eral tendency of specialization of the 
mouthparts of the Nematocera is toward 
the reduction and loss of the mandibles 
and maxillae, and toward the special 
development of the labium to be a 
rasping, lapping organ, alMmFK)rtant in 
food taking. The physiological change 
in food habit from blood-taking or sap 
sucking, which demands piercing and 
elongate sucking parts, to the lapping 
of exposed liquids or the taking of solid 
food in small rasped-off particles mixed 
with a salivary or other secreted fluid, 
has been accompanied by the general 
structural change already indicated. 

Now, is the highly specialized mouth 
of the Muscidae and other similar Bra- 
chycerous Diptera reducible to the Ne- 
matocerous mouth? Can the parts of 
the mouth of Musca be homologized 
with the parts of the Nematocerous 
mouth ? To display the evidence which 
the comparative anatomy of the mouth- 
parts presents touching the point will 
require another paper. It is necessary 
to present the gradations between the 
most specialized of the Nematocerous 
mouths, say that of Tipula, and the 
mouth of Musca. I may only say here 
that to any one at all acquainted with 



the Dipterous mouthparts this will not 
be taken to be a very difficult matter. 

Finally, can the Nematocerous mouth 
be reduced to the orthopterous, biting 
type of mouth ? Are the so-called man- 
dibles, maxillae and labium of Blepha- 
rocera or Ceratopogon homologous with 
the mandibles, maxillae and labium of a 
cockroach? Unfortunately there is no 
persistent racial genus of flies with 
orthopterous mouthparts, like Erioce- 
phala among the Lepidoptera. The 
persistence of Eriocephala enables the 
development of the highly specialized 
mouth structure of the butterfly to be 
traced backward through the higher 
moths, through the Tineids, and Anally 
through Eriocephala directly to the 
orthopterous type. Comparative anat- 
omy can here unaided satisfactorily 
reveal the homologies. 

But with the Diptera the most gen- 
eralized mouth is far from the orthop- 
terous type. And yet it seems not 
unreasonable, nor violently imaginative 
to see in the mouth of Blepharocera, 
the modified but still recognizable man- 
dibulate mouth. However, a study of 
the development, the ontogeny of the 
mouthparts of some Nematocerous form 
is necessary to present the needed con- 
firmation of this supposition, and this 
testimony of the ontogeny I hope to 
present in some future paper. 

As said at the beginning of these 
notes, the scope of this paper is limited 
to the study of the comparative anatomy 
of the mouthparts of the Nematocerous 
Diptenu 
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ARKANSAS MELANOPLI. — III. 



BY JEROME MCNEILL, FAYSTTKVILLE, ARK. 



Melanoplus impiger Scudd, — This is 
a not uncommon species among vegeta- 
tion in the sandy bottoms and along the 
banks of streams. I have captured full 
grown specimens as early as the seven- 
teenth of July and as late as the twenty- 
, sixth of October. These specimens 
seem to be quite typical. Sixteen males, 
twenty females from Washington, Craw- 
ford, Sebastian, and Marion counties. 

Melanoplus keeliri Scudd. — A variable 
species occurs commonly in Arkansas 
and farther north which after much 
hesitation I have decided to consider 
MeL keeUru I have specimens from 
Washington, Crawford, Sebastian, Madi- 
son, Newton and Marion counties and 
from the Indian Territory and while 
they vary little in size and color there 
is such great difference in proportion 
and shape of parts that following 
Scudder's key individuals fall in either 
of three closely related species, MeL 
keeleri^ deletor and luridus. To illus- 
trate the amount and character of this 
variation, I have five males from Fay- 
etteville, one has the median carina 
of the pronotum percurrent on the pro- 
zone and distinct, a second has it 
percurrent but indistinct, a third has it 
entirely obsolete between the transverse 
sulci, the last two have no trace of it on 
the prozone. All of these specimens 
have the space between the mesosternal 



k)bes three times as kmg as wide ; but 
four males from Cane Hill in the western 
part of Washington County have the 
space between the mesosternal lobes four 
times as long as wide, and in the inediaxi 
carina they are quite constant, there 
being but a faint indication of it before 
the first sulcus. Three other males 
from Fort Smith, Gaither, Newton 
County, Ark., and Mackey, L T. have 
the median carina percurrent and dis- 
tinct on the prozone but the second and 
third have the space between the 
mesosternal lobes two and one half times 
as long as wide while the first has this 
space little if any longer than broad. 
The cerci are very like those of MeL 
luridus as figured by Scudder but they 
differ much in color and appearance 
from typical specimens from Nebraska. 
The furcula is very small, in one case 
apparently obsolete, and very divergent. 
My specimens are indistinguishable in 
size and color from Illinois specimens 
which Scudder considers MeL collinus. 
On the whole it seems to me to be 
highly probable that the four species 
named above are merely varieties oi one 
widespread species and accordingly I 
give the Arkansas specimens the oldest 
name. 

Melanoplus atlanis Riley, — This wide- 
ly distributed species is rather 
common than MeL femur 
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Specimens with red hind tibiae are 
about as common as those with green 
legs. My collection contains thirty-nine 
of the former and forty-two of the latter. 
Difficulty is frequently experienced in 
distinguishing red leg females from 
those of MeL femur rubrum. The 
weakness of the median carina on the 
prozone, the length of the tegmina and 
their more distinct maculation are all 
useful characters, but I have found the 
sharpness of the prostemal spine a good 
guide when other distinctions failed. 

Melatioplus femur-rubrum De Geer, — 
This species is abundant in meadows 
and pastures. Short winged females 
are somewhat difficult to distinguish 
from MeL impudicus but the last men- 
tioned species may be known by the 
fact that the second sulcus of the pro- 
zone is twice as distant from the third 
as from the first. A single specimen, 
female, from Fayetteville captured Oc- 
tober fifth has green hind tibiae. 

Melanoplus packardii Scudd, — I have 
collected this very variable species 
at three points in the State. It was 
found to be common on the shores of 
the Arkansas River opposite Pine Bluff 
on September first. I found it again 
amongst the rank vegetation about the 
mouth of the Big Buffalo in Marion 
County July twentieth. Specimens from 
these two localities differed strikingly in 
size and color and to a slight extent in 
structure. The former were smaller, 
paler, less distinctly marked and had 
green instead of purplish red hind tibiae. 
Still other spedmens w«re captured 



near Diamond Cave in Newton county 

July twenty-seventh which had either 

red or green hind tibiae and in other 

/espects were intermediate between the 

first two series. 

Melanoplus impudicus Scudd, — This 

species hitherto known only by three 
specimens from Georgia and Missis- 
sippi is represented by a considerable 
number of specimens in my collection. 
These seem to agree well with the 
published description and figure, except- 
ing only that the tegmina never exceed 
the femora in the females and in the 
males there is no distinct post-apical 
tubercle on the subgenital segment and 
the apical half of the cerci is less than 
one half the width of the base. It is 
confined so far as I have observed to 
the open borders of woods on high land. 
From Madison, Boone, Carroll, Newton, 
Marion, and Washington counties. 

Melanoplus gracilis Bruner, — This 
appears to be an uncommon species, 
though it is apt to be rather abundant 
where it occurs at all. I have met 
with it but twice ; once near Yellville, 
Marion county where it was common 
on very dry rocky ledges amongst very 
sparse vegetation in company with 
Hadrotettix and Trimerotropi^ ; again 
on the bank of White River a mile 
below Buffalo City, Marion county. 
Here it was quite common on the very 
rank vegetation which flourish ed in a 
soil which was occasionally enriched by 
the overflow of the river. Specimens 
from both localities agree well with 
specimens from Illinois and Indiana. 
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Melanoplus sylvaticus n. sp. — Medium 
size, brownish fuscous above, yellowish 
below; head testaceous, or brown much in- 
fuscated above and with a broad post-ocular 
stripe ; occiput moderately tumid, slightly 
elevated above the pronotum ; interspace 
between the eyes a little narrower ((?), or 
half as broad again ( $ ), as the first antennal 
joint ; fastigum rather steeply delivent, 
deeply, (<J) or distinctly, (?), sulcate; 
frontal costa slightly narrowed above, other- 
wise equal in width and nearly percurrent, 
distinctly sulcate (<?) at and below the ocel- 
lus, or slightly sulcate for a very short dis- 
tance below the ocellus (?) punctate 
throughout and about as broad as the inter- 
ocular space; eyes rather large, somewhat 
prominent, a little longer than the infra- 
ocular portion of the gcnae ; antennae dark 
brown somewhat ((f), or scarcely, (9), 
longer than the head and pronotum. Prono- 
tum faintly (J), or decidedly, (?) expanding 
posteriorly; above infuscated (J) or some- 
times, (?) ferruginous; on the sides flavous 
or flavo-testaceous below, with the upper por- 
tion occupied by a broad shining piceous 
stripe brojidening slightly on the metazone ; 
disk convex, passing by a slightly angulate 
thoulder into the anteriorly somewhat 
tumid lateral lobes ; median carina distinct 
on the metazone, variable and more or less 
indistinct on the prozone but least apparent 
between the second and third sulci ; front 
margin slightly convex or a little emarginate, 
hind margin very obtusely angulate ; prozone 
decidedly [$) or faintly (J), longitudinal 
and about half as long again as the densely 
punctate metazone; prosternal spine conical, 
bluntly pointed ; space between the meso- 
sternal lobes as long as (^), or not so long 
as ( 9 ) broad. Tegmina slightly shorter than 
the pronotum, scarcely twice as long as broad 
elliptical, overlapping a very little, fuscous 
or brownish fuscous. Fore and middle 
femora slightly tumid in the male, green or 
flavous; hind femora rather slender but 
thick, flavous with the outer and inner faces 



dark green or ferruginous, never in the least 
fasciate outwardly, sometimes with very 
faint infuscations on the upper surface and 
with a more or less deeply infuscated geni- 
cular spot; hind tibiae green with the 
extreme base more or less infuscated but 
without a pale ring basally; spines black, 
ten or eleven in the outer series. Extremity 
of abdomen in the male clavate scarcely at 
all recurved ; the supra-anal plate triangular 
with the sides gently convex, the median 
sulcus very broad and deep, equal and 
terminated about the middle by a short 
transverse ridge ; furcula very small, distant 
triangular denticulations; cerci shorter than 
the supra-anal plate, straight, rapidly tepering 
from the base to the middle, beyond very 
slightly tapering substyliform and bluntly 
pointed, the width at the middle being less 
than a third the width of the base ; subgenital 
plate somewhat longer then broad, scarcely 
elevated apically and ending in a small 

tubercle. 
Length of body, male, 17 mm. female, 25 

mm. 
Length of tegmina male, 4 mm. female 54 

mm. 

Length of hind femora, male, ii mm. 

female, 14 mm. 

Seven males, three females, along 
wooded clifts in Carroll, Boone, and 
Newton counties. 

This seems to be an uncommon 
species though probably widely scat- 
tered. It is very closely related to Mel- 
anoplus viridipes Smdd., though it does 
not fall in the same part of Scudder's 
key owing to the differently shaped 
cerci. It is readily distinguished from 
that species by the straight, tapering, 
comparatively short cerci, the little 
recurved extremity of the male abdo- 
men, the absence of post-femoral bands 
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so conspicuous in the allied species, the 
shorter tegmina and antennae and pro- 
portionally longer hind femora. 

Melanoplus obovatipennis Blatchley, — 
A rather uncommon species. I have 
but eight specimens, four males and 
four females, found in Washington 
and Sebastian counties in September 
and October. Compared with Indiana 
specimens, the tegmina are more elon- 
gate, and the cerci shorter. This 
species is much more closely related to 
MeL gracilis Bruner than would be indi- 
cated by their position in Scudder's key. 
This is the species I formerly mistook 
for MeL mancus Smith which was erro- 
neously reported by me to be found in 
Indiana. 

MeUmoplus baconi, n. sp. — Medium size, 
ferrugineo-fuscous frequently suffused with 
vinous red. Head moderately ($) or not 
(?) prominent; in front on the genae as 
well as on the lower part of the lateral lobes 
of the pronutum olivaceous flavous, more 
(?), or less ($) completely suffused with 
vinous red; vertex gently tumid and dis- 
tinctly elevated above the pronotum; space 
between the eyes a little more than once ((f) 
or nearly twice (?) as broad as the first 
antennal joint; fastigium considerably (^) 
or slightly ( ? ), sulcate ; frontal costa almost 
equal throughout, not quite reaching the 
clypeus, sulcate for a short (?) or consider- 
able ($) distance below the ocellus, punc- 
tate ; eyes only slightly longer than broad ; 
antennae rufo-tesjtaceous (^) or red (?) 
infuscated apically, a little (^) or decidedly 
( ? ) shorter than the hind femora. Pronotum 
feebly enlarging posteriorly in the female 
though the sides of the disk are parallel 
behind the first sulcus or even distinctly 
converging on the metazone, hardly expand- 
ing in the male even below; th« yi 



with a broad distinct piceous postocular stripe 
strictly limited to the prozone and generally 
contrasting strongly with the color below, 
about as distinct in the female as in the 
male ; disk gently rounded passing into the 
lateral lobes by a very rounded shoulder ( ? ) 
or distinctly angulate (J); median carina 
distinct and sharp, though slight, on the 
metazone ; on the prozone slight and 
frequently wanting between the sulci, 
especially in the male ; hind margin strongly 
but obtusely and roundly angulate ; prozone 
scarcely longitudinal even in the male but 
little longer than the densely but shallowly 
punctate metazone; prosternal spine long, 
cj'lindrical, blunt, retrorse; space between 
the mesosternal lobes variable, one and a 
half times as long as broad (^) or one and 
a half to twice as broad as long (^ ). 
Tegmina abbreviate more, than half the 
length of the abdomen, five sixths (female) 
the length of the posterior femora, costal 
and anal margins evenly and gently arcuate, 
apex blunt, the dorsal and lateral fields 
angularly separated, the former plain gener- 
ally infuscated, the latter frequently with a 
median row of smaller spots. .Fore and 
middle femora quite tumid in the males ; 
hind femora testaceous, with the disk of 
the exterior face irregularly infuscated, 
rarely bifasciate with fuscous, the upper 
and inner faces plainly bifasciate, inferior 
face flavous, more or less suffused with red. 
The geniculation black or brown, hind 
tibiae red without black at the base and 
without sub-basal pallid annulus, spines 
black. Extremity of male abdomen moder- 
ately clavate considerably recurved; the 
supra-anal plate triangular, longer than 
broad with a very acute angulate apex and 
with gradually and considerably elevated 
sides and a broad median sulcus which is 
percurrent though narrowing apically and 
interrupted near the middle of the plate by a 
•harp and high transverse plication ; furcula 
oonaiating of a pair of small widely separated 
" ^enliculations about as long as 
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the last dorsal segment, separated by a third 
of the width of the supra-anal plate and 
entirely outside of the sub-median ridges; 
cerci moderately broad and very heavy, their 
thickness equalling the middle width, gently 
tapering at the base, the apical two-thirds 
about equal and two-thirds the width of the 
base bent a little downward and scarcely 
perceptibly inward, the outer face sulcate 
apically, the extremity rounded above and 
angulate below, exceeding the supra-anal 
plate and falling short of the apex of the 
abdomen by a little more than their basal 
width, the length being three and a half 
times their width at the base. Subgenital 
plate about as long as broad, with the lateral 
margins sinuate and the apex much elevated. 

Length of body, male, 22 mm. ; female, 25 
mill. 

Length of tegmina, male, 10 mm. ; female, 
II mm. 

Length of posterior femora, male, 11 mm.; 
female, \2\ mm. 

Three males, sixteen females all taken 
with the exception of a single female 
near the War Eagle ford between 
Spring Valley and Clifty in Carroll 
county, June twenty-sixth. The female 
referred to was taken a few days later 
near the same locality. All were 
captured in woods. This species falls 
in the Tcxana group of the genus near 
those species of the group that have the 
tegrcina attingent and the subgenital 
plate of the male elevated apically but 
without a tubercle. It is readily sepa- 
rated from Mel, Icpidus Satdd. by the red 
hind tibiae, the much longer overlapping 
tegmina, the larger size, lighter color, 
absence of fascia on the disk of the 
hind femora, and the longer and dif- 
ferently shaped cerci. It is readily 



separated from Mel. texanus Scudd. by 
the unequal median carina of the 
pronotum, the nearly quadrate prozone 
of the male, the much longer tegmina 
and shorter hind femora, the widely 
separated and differently shaped furcula 
and the longer straighter and differently 
shaped cerci. Finally it is quite dis- 
tinct from Mel blatchleyi Scudd, in its 
shorter antennae and hind femora, in 
the quadrate prozone, the much longer 
tegmina, the absence of fascia on the 
disk of the hind femora, the absence 
of the fuscous base and pallid annulus of 
the hind tibiae, the much more distant 
furcula, the longer, heavier, straighter 
and differently shaped cerci, the longer 
supra-anal plate with its perciurent 
median sulcus. It is most nearly 
related in the structure of the prono- 
tum, the furcula and the cerci to MeL 
lepidus Scudd, from which it may not 
be distinct, but the obvious differences 
of tegmina and hind tibiae in addition 
to other points indicated in the descrip- 
tion and the widely different habitat 
compel me to consider it specifically 
distinct. Named in honor of Mr. 
William Bacon to whose zeal as a col- 
lector I owe many of the Arkansas 
specimens in my collection. 

Melanoplus scudderi Thos. — This is 
a common wood species in Arkansas in 
the extreme northwestern p^rt of the 
State and in the east-central part. It 
does not occur in collections made in 
Boone, Carroll, Marion, Newton and 
Madison counties. The earliest date 
for its capture is September first and 
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the latest October twenty-eight. I 
think it survives the winter in the adult 
State as I feel confident I have seen on 
warm days in the middle of winter. 
Scudder's observations concerning the 
rounded tegmina of specimens from 
Texas applies equally well to the 
Arkansas form. There is also a 
marked variation in the length of the 
tegmina which are decidedly shorter or 
somewhat longer than the pronotum. 

Nine males, twenty-two females. 

Phoetaliotes nebrascensis Bruner. — 
This species has not actually been 



captured within the borders of the State 
but I have two males and one female 
which were taken a few miles within 
the Indian Territory and as the species 
occurs in Kansas and Texas and as far 
East as Indiana and Illinois, I have 
no hesitation in including it. The 
specimens referred to are much larger 
than those from Cordova, Illinois, and 
West Point, Nebraska, in my collection. 
The female measures 31 mm. the males 
22 mm. and they are proportionately 
robust. 

(^End.) 



CRYPTORHYNCHUS LAPATHI (L.) IN MASSACHUSETTS. 



BY A. H. KIRKLAND, MALDEN, MASS. 



A striking example of serious insect 
damage resulting from favorable local 
conditions is found in the occurrence of 
Cryptorhynchus lapathi (L.) in certain 
parts of Eastern Massachusetts. In 
Europe this beetle has gained much 
notoriety as a borer in alders and wil- 
lows, but in Massachusetts its attack is 
largely directed against the balm of 
Gilead poplar. This leads us to a men- 
tioji of a very interesting — from an 
entomological standpoint — state of 
affairs now existing in Winthrop, Revere 
and some other shore towns. The land 
being somewhat marshy and the balm of 
Gilead the indigenous tree that thrives 
best there, the streets and yards in the 
past have been largely planted with 
this tree. By far the majority of all 



shade trees on this low land are of this 
species of poplar. The weevil gained a 
foothold here sometime ago and having 
an apparent preference for this tree 
finds here nearly perfect conditions for 
multiplication and gives evidence of its 
intention to replenish at least this 
particular section of the earth. The 
branches or young stems, as the case 
may be, weakened by the boring of the 
larvae are easily broken down by 
ice storms or high gales. At the present 
time there is hardly a sound balm of 
Gilead in the localities mentioned and 
it would seem probable that this weevil 
in the future may become a considerable 
pest in places where this tree is largely 
grown. The weevil breeds in nearly all 
species of poplars and in willows. Mr. 
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John G. Jack, in Garden and Forest, vol. 
X. , page 394, has given a most interest- 
ing account of damage by this insect to 
the willows in the Arnold Arboretum. 
The damage there by the beetle is not 
exceptional, for the writer has noticed 
similar injuries in many of the larger 
nurseries in Eastern Massachusetts. In 
fact, some of our nurserymen are con- 
templating abandoning entirely the cul- 



ture of poplars and willows because of 
the damage caused by this insect. The 
matter of remedies being still under 
consideration the writer has recom- 
mended so far, in the case of infested 
shade trees, only the destruction of the 
trees in June and a replanting with the 
silver maple {Acer dasycarpum) or its 
variety, Weirii, either of which makes a 
good growth in damp localities. 



A GENERIC TABLE OF THE FAMILY PANURGIDAE: A REPLY 
TO MR. COCKERELL'S CRITIQUE ON THE SEGRE- 
GATION OF PERDITA COCKERELL. 



BY WILLIAM H. ASHMEAD, WASHINGTON, D. C. 



In Psyche for January 1899, ^^• 
Cockerell has made some criticisms on 
my segregation of the genus Perdita 
Cockerell, which seem to require a reply. 

Now, I think the whole trouble with 
Mr. Cockerell is expressed in his 
opening sentence : " I hardly know what 
to say about Mr. Ashmead^s three new 
genera, established in Psyche pp. 284-285 
at the expanse of Perdita " ; and, had he 
waited a little longer and given himself 
more time to investigate the Subject a 
little more thoroughly, I am convinced 
he would have been better able to have 
said something more to the point. 

Perdita Smith, in my paper, is not 
defined, and the fact that Smith based 
his genus upon a specimen without 
maxillary and labial palpi has nothing 
to do with the validity of the genus 
Cockerellia. 



The genus Perdita Smith, however, 
has been recognized, and while the 
labial palpi do not agree exactly with 
the imaginary Rgure of Smith's, there 
is still some resemblance, and the labial 
palpi are sufficiently different, according 
to my views, to readily distinguish it 
from Cockerellia; besides the other 
characters mentioned by Smith hold 
good, and these, as well as other 
differences between it and Cockerellia, 
will be brought out in my generic table 
given below. 

Mr. Cockerell surely must be wrong 
when he says the male of P. hyalina or 
albipennis has the claws simple and the 
abdomen not banded ! I have examined 
a great many males of this species and 
all have the claws cleft, and the 
abdomen banded. If Mr. Cockerell 
possesses a specimen without these 
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characters, it probably represents some 
other species in another genus. 

I quite agree with all good system- 
atists that color alone is not of generic 
value; but Mr. Cockerell, with others, 
roust surely admit that it is of great 
value and assistance in recognizing 
certain genera when used with salient 
structural characters. The genus Phil- 
oxanthus was not based upon color alone 
as Mr. Cockerell intimates, and as he 
roay readily see if he will again consult 
my description. 

Mr. Cockerell seems loath to see 
Perdita, upon which he has done so 
much work, split up into subgenera, 
although inspired evidently by my 
beginning h^ does not hesitate to pro- 
pose the generic name "Perditella" 
for what he calls '*a really good sub- 
genus " for his Perdita larreae^ marcialis 
and larrearum. As so frequently 
occurs in Mr. Cockerell's work, as for 
instance in his subgeneric divisions of 
the Coccidae, he has not given a single 
essential character for the recognition 
of this genus. The only character 
given, namely, "second submarginal 
cell small, triangular" will not hold 
good for the three species mentioned, 
while the so-called large stigma is 
essentially the same as found in Perdita 
and Cockerellia, although it appears to 
Mr. Cockerell's eyes larger on account 
of the smallness of the marginal cell. 

Perditella however, may possibly be 
retained for ^rr^a, marcialis^ and luteoia. 
It is singular however, that all of the 
specimens of these species t^at I have 



yet seen are males, and, I suspect, they 
may really represent the opposite sex 
of Philoxanthus. In the latter event the 
characters made use of in my table will 
then be of sexual and not generic 
value. 

Mr. Cockerell sums up his remarks 
by saying : '* I do not say that Perdita 
should not be divided into two or more 
genera; probably it will ultimately 
have to be split into half a dozen but it 
will be necessary to proceed with 
caution." 

This is just about the number of 
genera I have recognized. 

"Proceed with caution," is good 
advice, and it is a pity Mr. Cockerell 
has not followed it himself before erect- 
ing some of his recent new bee genera 
since most of them will be found to be 
synonyms. I find no less than four 
in the following group: Hemihalictus 
Ckll. equals Dufourea Lepeletier, Hes- 
peraspis Ckll. equals Rhophitoides 
Schenck, Callandrena Ckll. equals 
Biareolina Dufour, while Pseudopanur- 
gus Ckll. equals Panurginus Nylander. 

In order to show how Perdita and 
allied genera are separated, I have 
concluded to publish my MS. generic 
table of the family Panurgidae, which 
is as follows : — 

Table of Genera, 

Marginal cell at apex more or less remote 
from the costa or obliquely, broadly trun- 
cate. 5 

Marginal cell towards apex acuminate, attain- 
ing the costa. 
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Abdomen usually rather long; second 
joint of hind tarsi normal, inserted in the 
middle of the first .... 2 
Abdomen subglobose, black, shining, with 
white fasciae at apex; second joint of hind 
tarsi angulate beneath, not inserted in the 
middle of the first; clypeus in ^ yellow, 
the hind femora incrassated ; antennae in 
both sexes filiform, longer than the head; 
tongue short. . Macrofis Panzer. 

2. Body, and more particularly the thorax, 
distinctly pubescent, the abdomen with 

white fasciae 3 

Body sparsely pilose, the abdomen always 
glabrous, shining, not fasciate, although the 
anal segment is slightly ciliate at apex. 

Transverse median nervure interstitial, or 
very nearly; antennae in $ longer than 
the thorax, the joints of flagellum nodose 
beneath, appearing crenulate; hind tibiae 
with knee plate present in both sexes. 

Halictoides Ny lander. 
Transverse median nervure not interstitial, 
joining the median vein before the basal 
nervure ; antennae not longer than the 
thorax, the fiagellum simple ; maxillary 
palpi 6-jointed, the joints subequal ; labial 
palpi 4-jointed, the first joint the longest, 
about as long as 2-3 united, the third 
longer than 2-4. Dufourea Lepeletier. 

(= Hemihalicius Ckll. 

3. Submedian cell usually shorter than the 
median or never longer, the transverse 
median nervure joining the median vein 
before the origin of the basal nervure, or 
interstitial with it . . . 4 
Submedian cell a little longer than the 
median, the transverse median nervure join- 
ing median vein beyond the origin of the 
basal nervure. 

Thorax above with fulvous or ferruginous 
hairs; maxillary palpi 6-jointed; labial 
palpi-4 jointed. . Biareolitia Dufour. 

(— Callandrena Ckll.) 

4. Thorax above usually with whitish or 
griseous pubescence, very rarely with a slight 
ochraceous tinge. 



Labial palpi deformed, the basal joint long 
and quite different from the last; face, in $ 
with blackish hairs; antennae in $ longer 
than the thorax, the apical joints attenu- 
ated from the middle. Rkof kites Spinola. 
Labial palpi normal, all the joints being 
similar and nearly equal; face in $ with 
white hairs; antennae in $ as long as the 
thorax, the last joint acuminate at apex 
only . Rhofkiioi'des Schenck. 

(:= Hesferasfis Ckll. 

5. Marginal cell at apex more or less' acumi- 
nate or narrowly rounded, not or rareljr 
truncate, although sometiipes appepdicuUte ; 
mandibles dentate . . . . 11 
Marginal cell at apex truncate ; mandibles at 
apex acute or narrowly rounded, not dentate. 

Front wings with two recurrent ncr- 

vures 6 

Front wings with only one recurrent 
nervure, the second obliterated (see below 
for characters of mouth parts) 

Cockerellia Ashmead (pars). 

6. First submarginal cell much longer than 
the second; maxillary palpi 6-jointed . 7 
First submarginal cell equal to or not much 
longer than the second. 

Maxillary palpi 4 jointed; abdomen black, 
smooth, shining, bare above, with the sides 
and fifth segment fimbriate with white 
hairs ; labial palpi 4-jointed, the first joint 
almost as long as joints 2-4 united. 

ScrapUr Lepel. 
(Type S. bruiUi l.epe\.) 
Maxillary palpi 6-jointed ; abdomen bare, 
with white bands ; face and clypeus white 
or with a white spot ; second submarginal 
cell receiving both recurrent nervurea; 
submedian cell considerably shorter than 
the median Camftopoeum SpinoU. 

(Type C.froniaU Spinola.) 

7. Species not almost entirely yellow . 8 
Species yellow or almost entirely yellow; 
labial palpi very long, 4-jointed, the first 
joint fully twice as long as joints 2--4 united. 

Frontal foveae very distinct, long linear, 
black ; clypeus semicircular at base ; claws 
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simple ; pygidial plate almost obtrapezoidla. 
$ • . . Pkiloxanikus Ashm. 

(Type P, beatus Ckll.) 
Frontal foveae very small, represented by 
a rounded or oval black puncture ; clypeus 
obtrapezoidal at base ; claws cleft. $ . 

Perdiiella Cockerell. 
(Type P. larrtae Ckll.) 

8. Abdomen aeneous, cr rufous and black, 
ornate with red, yellow, or whitish maculae 
or bands; face usually yellow, or marked 
with yellow or white; stigma well developed 
recurrent nervures respectively interstitial 
with the first and second transverse cubiti, 
or both are received by the second sub- 
marginal cell 9 

Abdomen black, rufous or yellowish, neither 
maculate nor banded ; stigma either large 
well developed, or poorly developed, sublan- 
ceolate; both recurrent nervures received by 
the second submarginal cell or the first is 
interstitial with the first transverse cubi- 
tus. lO 

9. Marginal cell not short, much longer than 
the stigma, fully twice as long, and as long 
or longer than the first discoidal cell ; sub- 
median cell a little shorter than the median ; 
labial palpi 4-jointed, the first joint very 
long, 7 or 8 times longer than joints 2-4 
united, contracted at base. 

Nomadopsis Ash mead . 

(Type C zomalis Cr.) 
Marginal cell very short, shorj^er than the 
stigma or no longer, and always very much 
shorter than the first discoidal cell ; labial 
palpi 4-jointed, the first joint very long and 
usually somewhat thickened, fully twice as 
long or even more than twice as long as 
joints 2-4 united ; hind tibial spurs finely 
serrated ; claws at least in S cleft. 

Cockerellia Ashmead. 
(Type P. hyalina Cr. albipennis Cr.) 

10. Marginal cell short not longer than the 
stigma, usually a little shorter, the stigma 
large, broad well developed ; head seen from 
in front usually longer than wide; clypeus 
somewhat produced anteriorly, truncate, the 



labrum distinct, transverse; labial palpi 4- 
jointed, the first joint the longest but rarely 
longer or much longer than joints 2-4 united ; 
claws cleft ; hind tibial spurs simple. 

Perdita Smith- 

Marginal cell long, always much longer 

than the stigma; stigma rather small, or 

narrow, lanceolate; head large, seen from 

in front usually much wider than long; 

labial palpi 4-jointed the first joint very 

much longer than joints 2-4 united; claws 

cleft ; hind tibial spurs finely serrated ; 

antennae short, scarcely as long as the 

width of the head. Macrotera Smith. 

Stigma broad, oblong-oval or at least not 

lanceolate; head normal, as seen from in 

front rounded, not wider than long; 

antennae longer than the width of the 

head. 

First submarginal cell, along the cubitus, 

not greatly longer than the second. 

Hind tibiae and tarsi in 9 with a long 

dense pubescence; clypeus in $ black, 

with long hairs; eyes black; labial 

palpi 4-jointed, the first joint very 

long, usually longer than 2-4 united* 

Panurgus Latreille. 

Hind tibiae and tarsi in $ with 

short, rather sparse pubescence ; 

clypeus in $ usually yellow or marked 

with yellow, hardly pubescent; legs 

black varied with yellow ; labial palpi 

4-jointed, the first joint about as long 

as joints 2-4 united. 

Panurginns Ny lander = Parandrena 

Robt. -si^ Pseudofanurgus Ckll. 

First submarginal cell, along the cubitus, 

about twice or nearly, as long as the 

second ; each submarginal cell receiving a 

recurrent nervure ; transverse median ner* 

vure joining the median view much before 

the origin of the basal. 

Scafteroides Gribodo. 
II. Submarginal cells very unequal, the first 
about thrice as long as the second, the latter 
quadrate or nearly ; the first fttcnnent nenr- 
ure is received by the fint cob 



376 



PSYCHE. 



[June 1899. 



near its apex, the second, by the second sub- 
marginal cell near apex; submarginal cell 
much shorter than the median; head seen 
from in front oblong, about twice as long as 
wide, the eyes fully thrice as long as wide ; 
antennae clavate; mandibles bidentate at 
apex ; maxillary palpi 6-jointed ; labial palpi 
4-jointed, the first joint the longest. 

Hyloeosoma Ashm. 



Submarginal cells along the cubitus, unequal, 
the first the longer, the second narrowed one 
third above; transverse median nervure 
interstitial ; head normal ; maxillary palpi 6- 
jointed ; labial palpi 4-jointed, subequal, the 
joints enlarged at apex ; thorax above clothed 
with a dense pubescence; flocculus on hind 
tibiae and tarsi long, dense. 

Dasyfoda Latreille. 
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MOSQUITOES CONSIDERED AS TRANSMITTERS OF YELLOW FEVER 

AND MALARIA. 

BY CHARLES J. FINLAY, M.D., HAVANA. 



(From the N. Y. Medical Record of May 27, 1890.) 



The despised mosquito, denounced 
by me since 1881 as the agent of trans- 
mission of yellow fever, is now attract- 
ing considerable attention among dis- 
tinguished and sagacious observers who 
attribute to that insect an important rOle 
in the etiology and propagation of the 
malaria infection. To those who are 
familiar with the biological conditions 
and the habits of the mosquito, this will 
not be a matter for surprise ; rather 
sliould we wonder how, considering the 
special aptitudes of the insect, other in- 
oculable diseases are not equally trans- 
mitted by it, especially such as are due 
to germs in the blood or in the tissues 
that lie within reach of its sting. Much 
light, however, has been thrown upon 
this singular eclecticism by modern 
ideas concerning the process by which 
some blood-sucking insects convey cer- 
tain diseases to warm-blooded animals. 
We are induced by them to regard as 
one of the essential conditions that the 
transmitting insect should itself experi- 
ence a true infection, which may not 
endanger its life nor greatly disturb its 
physiological functions, but must always 



require, on the part of the insect, patho- 
genous susceptibility for the specific 
germs which it is called upon to trans- 
mit. It will thus be readily understood 
why the same insect may transmit only 
certain germs and not others, as also 
that, among insects of the same kind, 
some species may possess that faculty 
while others do not. 

Among the publications that have 
appeared concerning the transmission 
of malaria by mosquitoes, the most im- 
portant one, and that which has caused 
most sensation, has been the lecture de- 
livered, a few months ago, by Robert 
Koch, in which he declares himself 
decidedly in favor of the mosquito 
theory as the one which most plausibly 
accounts for the propagation of the said 
disease. In support of his idea he cites 
a very appropriate precedent, the Texas 
fever, a cattle disease, the etiology and 
propagation of which were so ably 
cleared up in 1892 by Dr. Theobald 
Smith, chief of the division of animal 
pathology in the Bureau of Animal In- 
dustry, United States of America. Dr. 
Smith proved that the catn of tfie 
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disease is a blood- parasite, and that it is 
propagated by the cattle tick. The 
germs sucked in with the blood of 
diseased cattle reach the eggs of the 
tick, and the new generation of ticks, 
developed from the infected eggs, con- 
vey the Texas fever to the sound cattle 
upon which they are applied. His 
experiments were repeated and con- 
firmed in Eastern Africa by Koch, who 
in view of the relations which seem to 
connect the presence of mosquitoes 
with the transmissibility of malaria, 
does not hesitate to make those insects 
responsible for the propagation of the 
malaria infection. He does not think, 
however, that the latter can be commu- 
nicated by so simple a process as that 
of a mosquito first stinging a malaria 
patient and afterward a sound person, 
such as I have, in my theory, considered 
capable of causing the transmission of 
yellow fever. The grounds for this 
distinction, however, are not very ap- 
parent. In the case of the tick, which 
is supposed not to attack a second ani- 
mal after parting from its first host, the 
exclusive transmission by the second 
generation, infected through the eggs, 
may be considered a necessity ; but it 
is otherwise with mosquitoes, at any 
rate with those which I have observed 
in Havana. After an interval of two 
or more days, which they require to 
digest the blood and empty themselves, 
they are ready to sting the next victim 
that oflers, and may do so as many as 
ten or twelve times, during the thirty 
or more days that I hav« been able to 
keep them alive. It is, therefore, quite 



admissible that, when the mosquito be- 
comes contaminated, not only its eggs 
but also its salivary and venom glands 
may be invaded by the pathogenous 
germs, so that the latter may be dis- 
charged with the secretion of those 
glands along the track of the wound and 
into the capillary vessel entered by the 
sting when the insect attacks its next 
victim. Indeed, on some rare occa- 
sions I have seen mosquitoes die within 
twenty-four hours after they had stung 
a patient with severe yellow fever, 
without assignable cause, for they still 
retained some of the blood which they 
had sucked ; whence it might be sur- 
mised that the yellow-fever germ is 
pathogenic for the Havana mosquitoes, 
though the infection seldom proves 
fatal for those insects. 

In August last, during my stay in the 
field hospitals on the hills near Santi- 
ago, I witnessed a fact which, as far as 
it went, agreed with my theory about 
yellow fever, inasmuch as there were 
neither mosquitoes, mosquito eggs, nor 
larvae to be found in my encampments, 
and not a single case of yellow fever 
occurred among the one hundred and 
fifty men who came under my observa- 
tion, notwithstanding the daily com- 
munications with the city. It was 
otherwise, however in regard to mala- 
ria, for this constituted the prevalent 
cause of sickness in all those camps. It 
assumed various types : the quotidian 
or tertian intermittent, the remittent, 
irregular, or subcontinuous ; but in 
most of the cases it was accompanied 
by diarrhoea (sometimes mixed with 
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blood). This instance, at any rate, 
shows that Koch's assertion, that 
"' where there are no mosquitoes there 
is no malaria/* is altogether too abso- 
lute. In those camps, I l^elieve the 
propagation must have been effected 
through the flies (of which there was a 
great abundance). These insects, in 
spite of all precautions, had ample 
opportunities of picking up, from the 
discharges of the malaria patients, not 
onl}; the malaria parasites contained in 
the extravasated blood, but also some 
infectious intestinal germ, with both of 
which organisms the/ may have con- 
taminated the food and beverages used 
by the mcMi wiio subsequently showed 
signs of the double infection. A yel- 
l(»w-fcver epidemic occurring under sim- 
ilar circumstances, in the absence of 
yellow- fever mosquitoes, might not be 
so readily reconciled witli my theory 
about that disease, which is founded 
upon more definite and more exclusive 
arguments than those recorded in con- 
nection with the malaria infection. 
The following instance may serve to 
illustrate my meaning. In the capital 
of Mexico, and in other districts of 
similar altitude above the sea level, 
Mexicans who never have visited the 
lowlands have no immunity whatsoever 
against yellow fever, a sure proof that 
no epidemics of that disease ever occur 
in that part of the country. It some- 
times happen, however, that a resident 
of the capital takes the infection by 
gomg to Vera Cruz, though the dis- 
ease may not declare itself until his 
return to tiie capital. In such cases. 



the yellow fever will run its usual 
course, with the same symptoms and 
prognosis as if the patient had remained 
at Vera Cruz ; with this difference only : 
that in Vera Cruz other susceptible 
persons might readily have caught the 
infection from him, whereas in Mexico 
the disease is never propagated. If the 
infection could be transmitted through 
contact with the patient or his secre- 
tions, by inhaling his emanations in the 
sick room, or by the use of contam- 
inated food or beverages, there would 
be no imaginable reason why the dis- 
ease should not be transmitted at Mex- 
ico as well as at Vera Cruz. Such 
not being the case, we must infer: first, 
that a factor which is necessary for the 
transmission is present at Vera Cruz, 
but is absent from Mexico ; and second, 
from the circumstance of the disease 
not being transmissible through the 
forms of exposure enumerated above, 
that the yellow-fever germ is patho- 
genous only when introduced in a less 
trivial manner, probably by inoculation 
under the epidermis or even directly 
into a blood-vessel. . Hence my theory 
of the mosquito. 

New Mosquito Theory. — My orig- 
inal mosquito theory, however, in view 
of the facts brought to light by Dr. T. 
H. Smith, in his admirable demonstra- 
tion of the transmission of the Texas 
fever through the agency of the cattle 
tick, requires now to be somewhat 
modified, so as to include the important 
circumstance that the faculty of trans- 
mitting the yellow-fevergerm need aol 
be limited to the pai BcChr 
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contaminated by stinging a yellow-fever 
patient (or perhaps by contact with or 
feeding from his discharges), but may 
be likewise inherited by the next gener- 
ation of mosquitoes issued from the con- 
taminated parent. With this new 
development, indeed, the theory seems 
to cover the whole ground of conditions 
which are known to govern the trans- 
mission or non-transmi<^sion of the 
disease, and to account for every well 
authenticated fact on record. 

There are different species of mos- 
quitoes which are peculiar to certain 
localities, even within the vellow-fever 
zone, though we are not able to account 
for their preferences in this respect, nor 
for the circumstances which determine 
their permanency in such limited areas. 
It is a fact, however, that the " domes- 
tic mosquito " (by which term I mean 
such species as constitute a parasite and 
commensal of man) shows no inclina- 
tion whatever for extensive excursion so 
long as the female insects find at hand 
convenient subjects from whom they 
can draw the warm life-blood which 
they apparently .require, not so much 
^or their own nourishment as for the 
purposes of ovulation and for the repro- 
cluction of their species. That the 
tropical species cannot well establish 
themselves in temperate or cold cli- 
mates, will be readily understood by 
repeating the following experiments: 
Let a mosquito of the small diurnal 
species found in Havana be introduced 
into a test tube provided with n ther- 
mometer; if the temperature be low- 
ered, it will be seen thjjt, when it falls 



to between 15° and 19° C. (59° and 
66.2® F.), the insect becomes benumbed, 
and unless it finds some object upon 
which it can fasten its claws it will drop 
to the bottom of the tube, in a condition 
of apparent death, in which it will re- 
main so long as the temperature is kept 
between i5°ando°C. (59° and 32**F.). 
On allowing the temperature to rise 
again, when it reaches above 15° to 19^ 
C. the mosquito will gradually revive 
and soon recovers its normal agility and 
the power of stinging. On the other 
hand, if the mosquito is confined in a 
closed tube and the air gradually rare- 
fied, the insect appears to lose the 
power of supporting itself on its wings, 
and also that of stiffening its probosci> 
for the purpose of stinging. With tem- 
peratures below 2S° C. (77° F.), the 
time required by the culex mosquito to 
digest the blood and get ready for 
another bite is prolonged to several 
days ; and, according to my observa- 
tions, the pupae of that species, if kept 
at temperatures below 23** C. give five 
males to one female, whereas at 25**— 30° 
C. the proportions are reversed. Hence 
it follows that during the cold season in 
Havana there are comparatively few 
mosquitoes of that kind in a condition 
to propagate the yellow fever. At sea 
mosquitoes will save themselves from 
being blown into the water only by 
avoiding the deck and other exposed 
parts of a vessel, and in travelling 
toward cooler regions they will have an 
adilitional motive for seeking refuse in 
the warmer and more sheltered parts of 
the ship. Hence the likelihood of 
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their gathering in the holds of vessels, 
in which the source of yellow-fever in- 
fections has been, many a time, dis- 
tinctly located. Once boxed up inside 
the hold of a vessel, the contaminated 
mosquito may be reduced to the neces- 
sity of drawing its blood supply {/aute 
de mienx) from lower animals, such as 
rats, etc., and to lay its eggs in any 
collection of fresli water that may have 
found its way throujih the chinks or 
otherwise. On land, mosquitoes will 
instinctively frequent the basement or 
ground floor of houses in preference to 
the upper ones, and they seldom seek 
the open air of their own accord, while 
their usual functions can be fulfilled 
uiuler shelter, except when they are 
ready to la) their eg^s. This is in 
accordance with the maternal instinct 
which teaches them to procure undis- 
turbed possession of some stagnaiit 
waters for their larvae durinjj the two 
or more weeks required for the com- 
plete development of the winged insect ; 
a condition seldom satisfied within 
inhabited dwellings. On the approach 
of its natural death, the parent insect 
returns to the same waters where its 
eggs have been laid, and its cadaver 
remaiiis floating on the water, to be 
devoured by its own larvae. Entrapped 
during the unconscious act of a person 
putting on his hat in a contaminated 
locality, mosquitoes may be conveyed 
to distant houses; and inside of boxes, 
trunks, parcels, etc., provided that a 
sufliicient degree of moisture and par- 
ticles of availa!>le forid exist in their 
place of confinement, they can be 



conveyed to any distance that may be 
reached within the natural term of the 
insect's life (which sometimes lasts as 
many as thirty or thirty-five days) . 

My experiments upon yellow-fever 
mosquitoes have already been pub- 
lished ; their results may be thus briefly 
recorded : first. Reproduction of the 
disease, in a mild form, within five to 
twenty-five days afler having applied 
containinated mosquitoes to susceptible 
subjects ; second, partial or complete 
immunity against yellow fever, obtained 
even when no pathogenous manifesta- 
tion had followed those inoculations ; 
third, finally, the coincidence of cultures 
made with the heads and proboscides 
of contaminated mosquitoes giving the 
identical micrococcus in tetrads (M. 
tetragenus febris flavae ; M. tetragenus 
versatilis, Sternberg ; tetracoccus ver- 
satilis) previously iliscovered by me, in 
collaboration with Dr. C. Delgado, in 
the blood and secretions of yellow-fever 
patients. 

With such an array of evidence (pre- 
sumptive or otherwise) as to the r6le of 
the mosquito in the propagation of yel- 
low fever, and the concurrence of Koch, 
Manson, and other experts of the 
highest order in their advocacy of a 
similar doctrine for the transmission of 
malaria, the time seems at last come 
when decided measures of protection 
against mosquitoes should be seriously 
considered ; the more so as the ener- 
getic spirit of the Anglo-Saxon race is 
about to replace the fatalistic apathy of 
former rulers in Cuba and Porto Rico. 
The suggestion of Kocht calling for 
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dwellings from which mosquitoes could 
be barred out, in order that the German 
colonies of Eastern Africa might be 
freed from malaria, ought surely to be 
acted upon in countries where it is not 
only malaria that has to be contended 
with, but also the dreadful yellow fever, 
aptly called the *' plague" in the early 
Spanish chronicles of America, from 
its analogies with the Oriental disease 
of that name. Why should not the 
houses, in yellow-fever countries, be 
provided with mosquito blinds, such as 
are used in the United States as a mere 
matter of comfort, whereas here it 
might be a question of life or death? 
The mosquito larvae might be destroyed 
in swamps, pools, privies, sinks, street- 
sewers, and other stagnant waters, 
where they are bred, by a methodical 
use of permanganate of potassium or 
other such substances, in order to lessen 
the abundance of mosquitoes; but the 
most essential point must be to prevent 
those insects from reaching yellow-fever 
patients, and to secure a proper disin- 
fection of all suspicious discharges, in 
Older to forestall the contamination of 
those insects. Well ventilated hospitals 
should be built on high grounds, with 



no stagnant waters or marshes in their 
vicinity, the doors and windows pro- 
tected by mosquito blinds, a good sys- 
tem of drainage and sewerage, with 
facilities for disinfecting all suspicious 
discharges, and for destroying such 
mosquitoes and larvae as might be 
found within the building. Only the 
upper stories should be occupied by the 
sick, and none but yellow-fever patients, 
and such malaria patients as are im- 
mune against yellow- fever, should be 
admitted. The examination for admis- 
sion might be carried out in a separate 
building, and a separate department 
devoted to suspicious cases under obser- 
vation. 

With such hospitals at hand, pnd an 
efficient board of health that would see 
to the proper arrangements for patients 
who could be left in their homes, and 
general sanitary improvements in and 
around the principal cities, there can he 
little doubt that yellow fever might be 
stamped out of Cuba and Porto Rico, 
and malaria reduced to a minimum. 
It would then be the business of the 
port and quarantine officers to prevent 
the introduction of fresh germs. 



THE COMMOTION IN KANSAS AND MISSOURI UPON THE 
APPEARANCE OF DISSOSTEIRA IN COLORADO. 



BY S. J. HUNTER, LAWRENCE, KANSAS. 



In looking over the literature upon 
Dissostcira longipcnyiis Thos., I was 
surprised to find tliat no detailed record 



had been made, in literature readily ac- 
cessible to entomologists, of the grave 
fears in Kansas and Missouri caused by 



July I899-] 



PSYCHE. 



885 



this locusfs invasion of Colorado in 
1891. It is not overstating the matter 
to say that it was rumored and credence 
given the report that the migratory 
locust was approaching from the west, 
and that the effect of such a rumor was 
little short of a panic. The large full- 
faced headlines of some of the leading 
dailies of Kansas and Missouri pub- 
lished at that time illustrate the feeling. 
A few are here shown : — 

** Not Red Legs. No Grasshopper Plague. 
Professor Snow Savs The Insects On The 
Colorado Border Are There All The Time. 
He Says They Are Of The Long Winged 
Variety. There Is No Danger Whatever 
From The Pest Either This Year Or Next." 
(Headlines from Kansas City Journal of July 
14, 1891.) No Need For Fear. Colora- 
do's Visitors Harmless. Chancellor Snow 
Reassures The Farmers Of Kansas. The 
Present Grasshoppers Not The Terrors Of 
The Past. No Attacks Being Made By The 
Insects Upon The Corn." 

Under this latter heading appeared 
the following telegram from Professor 
Snow : — 

** Arriba, Col. (seventy miles from the 
Kansas line), July 16 — My observations 
have confirmed my previous opinion that the 
grasshoppers now infesting portions of east- 
ern Colorado will not invade Kansas. 

It is not the destructive Rocky Mountain 
locust which devoured Kansas in 1874 and 
1875, but a native species of the plains — the 
long winged locust. 

This species is now devouring the forage 
grasses of this vicinity, but leaves entirely 
unharmed the numerous com fields in the 
infested area. One or two good rains will 
repair the damage done to the range.** 
(From the Kansas City Times of July t6, 

1891 •) 



** Safe ! Report Of The * Capital's * Spec- 
ial Commission Investigating The LfOcust 
Pest. Careful Observations Develop The 
Fact That The Kansas Farmer Is Safe From 
The Robbing Horde. An Undesirable Jour- 
ney. Seventy-five Miles Of Wagoning And 
Fighting With The Advance Guard. Scien- 
tific Conclusions, Deduced From Actual Ob- 
servation Of The Habits And Movements Of 
The Scourge. A Southward Movement Indi- 
cated By The Latest Tactics Of The Invaders. 
The Investigation Completed." (Headlines 
from Topeka Capital of July 17, 1891.) 

Chancellor F. H. Snow and Professor 
E. A. Popenoe were commissioned by 
the " Topeka Capital " to investigate 
the actual conditions. They accord- 
ingly went to the infested region, and 
gave the subject careful consideration. 
Their report, made after traveling by 
wagon over the territory attacked, con- 
tains many interesting features. The 
infested district covered an irregular 
tract of about 300 square miles in the 
northern part of Lincoln County, Colo- 
rado. The approximate boundaries 
were from Limon, sixteen miles east, 
nine miles south, seven miles west 
diagonally southeast fifteen miles to 
Hugo. And it is interesting to quote 
the language of the report. 

** Within this area the two favorite grasses 
of the range, buffalo and grama grass, have 
been eaten to the ground. Even here, how- 
ever, other vegetation is untouched, not ex- 
cepting the fields of young com in luxuriant 
growth." 

'* The only injury to any field crop which 
has come to our knowledge, it the dettntc- 
tion of a twelve acre field of fodder snfmr 
cane or sorghum, only four inches in httgjb!. 
We have repeatedly seen the locMti 
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through the cornfields in swarms without 
inflicting the slightest injury." 

**When the devouring multitudes are at 
work upon the grass the noise of the grind- 
ing of their jaws is distinctly audible to the 
listener as a well defined crackling sound. 

"Over the face of the country traversed 
by the hosts, their almost complete destruc- 
tion of the grasses leaves the ground looking 
bare and brown, while ahead of them the 
hills are fresh and green. The coarser 
grasses in the ** draws" are generally left 
untouched, as are also the numerous asters, 
sunflowers, goldenrods, and many other 
plants." 

** As we left Hugo this afternoon on our 
way northeast to Arriba, thousands of these 
heavy flyers came dashing into our faces. 
Our horses were greatly annoyed, and it 
became necessary to protect our eyes from 
the force of the blows inflicted by the num- 
erous collisions. 

The average rate of travel for the in- 
dividual was about a mile in six hours ; 



this rate was not maintained through 
the day. They were most active during 
the middle of the day and advanced 
north at the rate of nine miles in two 
weeks and south at about the same rate. 
The eggs from which these hordes 
came were deposited the previous Au- 
gust and September by locusts which 
flew into this area. No internal para- 
sites were observed. A species of Asi- 
lidae was noted capturing and killing 
several individuals. 

These notes are of interest in throw- 
ing light upon the habits and destructive 
possibilities of a species of locust up 
to this time comparatively rare, and 
therefore considered of little economic 
importance. The causes which give 
rise to the sudden appearance in great 
numbers of a species, classed as rare, 
are not readily found. They are, never- 
theless, an interesting study. 



LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE. — II. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Nemoria subcroceata Walk. The speci- 
mens from which eggs were obtained were 
in poor condition, but Dr. Hulst remarks, "I 
took this to be a faded specimen of Nemoria 
subcroceata'' and I believe that this determi- 
nation is correct. I find no previous 
description of the larva. 

Effff. Elliptical, flattened above and 
below, pale green, slightly shining; sui-face 
smooth, finely shagreened ; size .6 X .5 X .3 
mm. Later the color is greenish yellow. 

Siag-e I. Short, with normal feet, the 
thorax contracted. Head round, pale brown. 



width . 25 mm. Body pale brown, a broad 
dorsal and fainter narrow subdorsal light red 
lines; cervical shield and anal plate not 
ditferentiated. Feet a little paler than the 
body, moderate except the anal pair which 
are large and widely spread laterally. Setae 
i to V small, black, with large clubbed tips, 
the tubercles minute; head setae also 
clubbed ; cervical shield area roughened, the 
tubercles there slightly produced. Later 
pale ocherous greenish with faint whitish 
subdorsal and lateral lines. Skin finely 
reticular shagreened. Still later rusty brown 
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dorsal, subdorsal (below the white one) and 
subventral bands appear. 

Stage II. Head with conical pointed 
lobes; four conical points on the cervical 
shield, the posterior pair small, anal flap 
triangular and with the anal feet large. 
Dark brown, paler subventrallj, on the anal 
plate and feet; densely white frosted with 
numerous granules which segregate to form 
a linear pale subdorsal line. Width of head 
about .4 mm. The larva is a slender normal 
Geometrid. 

Stage III. Lobes of head conical, high 
and pointed, the vertex therefore deeply 
notched; width .6 mm. A pair of similar 
conical points on the cervical shield ante- 
riorly. Anal plate pointed behind. Other- 
wise the larva is smooth, slender, of a pale 
dead-leaf brown, frosted with whitish 
granules that form narrow, obscure, sub- 
dorsal, lateral and subventral lines and 
oblique ones between the subdorsal and 
lateral. Setae obsolete except on joint 13. 

Stage IV. Head high with pointed flat 
lobes, greenish brown, brown on the angles 
and narrowly in two lines that form an X- 
mark with the clj'peal sutures ; width .8 mm. 



The points on the cervical shield are not so 
high as the lobes and are roughened ; anal 
plate with a pointed projection ; anal foot- 
plate large. Body slender, smooth, greenish 
brown, thickly white granular, forming 
faintly raised pale lines one granule wide; 
a dorsal, subdorsal, wavy lateral (almost 
forming a series of obliques) and subventral, 
all obscure. A series of dorsal, interseg- 
mental, deep brown dashes on joints 5 to 9. 

Stage V. Head roughly granular, i. 5 
mm. wide, marked as before, but there is a 
whitish shade on the front of each lobe. 
Cervical horns red tipped. Otherwise as 
before. Towards the end of the stage the 
larvae became shrunken so that the dorsal 
brown spots were occluded in the incisures ; 
they looked shorter and thicker and more 
densely granular. They sit erect without 
spinning a supporting thread. 

The species is single brooded. Eggs laid 
June 14th from moths that were at the -end 
of their time of flight. The larvae spun 
August 4th and pupated on the 7th, passing 
the winter in this state. The larvae fed on 
the red oak {.^uercus coccinea). Found at 
Brookhaven, Long Island, N. Y. 



DESCRIPTION OF THE TYPE OF POLYDONTOSCELIS ASHM. 



BY WILLIAM H. ASHM£AD, WASHINGTON, D. C. 



In my generic tables of some Homoptera, 
published in Entomologia Americana, vol. 
V, p. 126, 1 characterized a new genus under 
the name of Polydontoscelis, the type of 
which has never been described. This I pro- 
pose to do now since the type is requested of 
me for study. 

Polydontoscelis differs from Aethalion La- 
treille, principally by having no cross-veins 
on the clavus, the cross-veins in the costal 
cell being more numerous, the tubmedian 
cell having only one cross-vein, while all 



the tibiae have a broad rather deep, longitu- 
dinal channel outwardly, the hind and lower 
edge of the posterior tibiae being armed with 
numerous minute teeth. 

Polydontoscelis cintifrons n. sp. — $, — 
Length to tip of tegmina 9.5 mm ; breadth 
across shoulders 3.6 mm. Brownish-yellow 
with a greenish tinge, and probably greenish- 
yellow in life. Head teen from in front 
with two trantverte bands; pleura with a 
longitudinal black band, iBXtending forward 
and oonnactod vllh- a aiiiiilttrl > oa th« 
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cheeks. Thorax above punctate, with a me- 
dian carina which is connected anteriorly 
with much abbreviated lateral carinae that 
converge toward the tegulae but which do 
not quite attain to the middle of the mesono- 
tum ; on each side of the middle carina is a 
blackish or dusky streak ; the depressions on 
the outer side of the lateral carinae are also 
blackish, while there is also an oblique, dusky 
band just beyond and interstitial with them; 
scutellum with a triangular black spot at 
base ; most of the cross-veins in the tegmina 
are black or piceous-black, while the longitu- 
dinal veins are interrupted with black marks. 
Legs and especially the femora sprinkled 
with black dots ; anterior tibiae with the api- 
cal two-thirds of the channel and a spot 
near base, base of second tarsal joint and 
the last tarsal joint above black; middle 
tibiae with a spot in channel at base, another 
at apex and at middle beneath black; hind 
tibiae with a narrow annulus at base, another 
at the middle and the apex black. Abdomen 
immaculate; terminal ventral segment much 
longer than wide, at apex truncate ; genital 
valves triangular, the plates lanceolate curv- 
ing upwards. 

Hab. — St. Nicholas, Florida. 

Described from a single specimen taken on 
gall-berry bushes (lUx glabra)^ by sweeping- 

PROCEEDINGS OF THE CLUB. 

14th April, 1899. The 208th meeting was 
held at 156 Brattle Street, Mr. J. W. Folsom 
in the chair. 

The annual report of the treasurer was 
read and accepted. 

Mr. S. H. Scudder read an article by Mr. 



A. H. Kirkland on the abundance of Cryp- 
torhynckus lapathi along portions of the 
seacoast of Massachusetts, and the injuries 
caused by this weevil, especially to the balm 
of Gilead poplar. 

Mr. J. W. Folsom said that he had found 
it quite abundant in Cambridge, where it has 
often caused much damage to willows. 

Mr. C. C. Adams showed specimens of 
the larva of Oestrus ovis taken from the skull 
of a sheep. 

Mr. W. L. W. Field stated that he had 
recently been studying historically the cases 
of the occurrence of southern butterflies in 
New England, which he believed were due 
less to the fact that the species were actually 
extending their range of distribution north- 
ward than to the increase of collectors ; this 
would account for the fact that such instances 
are more frequently noted in recent years. 

He also spoke of the abundance in late 
years in southern New Hampshire of Clisio- 
campa disstria^ a species injurious to the 
sugar maple ; and said that he had found liv- 
ing caterpillars oiPieris rapae in cabbages in 
January, some of which had apparently been 
feeding recently. 

Mr. S. H. Scudder exhibited Charpentier's 
figure of Burycnema kerculanea, a Phasmid 
recently found to be parthenogenetic, von 
Brunn stating that a German merchant in 
Batavia had reared three successive genera- 
tions from isolated females, all the progeny 
also being female, with the possible excep- 
tion of a single malformed individual which 
died young. 

Mr. J. W. Folsom showed specimens of 
Periplaneta americana received at Trenton^ 
N. J., in bales of cocoa fibre from Manila. 
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THE SEGMENTATION OF THE INSECT HEAD. 



BY JUSTUS WATSON FOLSOM, CAMBRIDGE, MASS. 



The elucidation of the primitive 
segments in arthropods is a most inter- 
esting and difficult morphological 
problem. The rule of Savigny — 
emphasized by Huxley and others — 
that arthropods are fundamentally con- 
structed of successive rings, each of 
which may bear but one pair of pri- 
mary appendages, although now un- 
doubted, has never been thoroughly 
substantiated when applied to the 
hexapod head. After years of argu- 
ment, morphologists still disagree as to 
the number of somites composing the 
highly differentiated heads of insects. 
Compare the latest text-books in respect 
to the subject. Kolbe ('90) recognizes 
five, as follows : 

1. Ursegment : Ftlhler, Augen, Oberlippe. 

2. *' Oberkiefer oder Mandibeln. 

3. *^ Unterkiefer oder Maxillen. 
[4. ** Zunge oder Innenlippe.] 
5. •* Unterlippe. 

Sharp C95) says, " Morphologists 
are not yet agreed as to their number, 
some thinking this is three while others 
place it as high as seven ; three or four 
being, perhaps, the figures at present 
most in favour, though Viallanes, who 
has recently discussed the subject, con- 
aiders six, the number suggested bjr 



Huxley, as the most probable. Cho- 
lodkovsky is of a similar opinion." 
Packard ('98) gives six : 



Compound and simple ejret* 



St£mtni, 

I. OceUar (Protocerebral). 

a. Antennal (DentocerebnlX Antennae. 

3. Prenumdibular, or inter- Premandibolar 

calary (Tritocerebral). 
4* Mandibular. 
5. First Maxillary. 
*. Second Maxillary. 



append- 
ages. 

Mandibles. 

First Maxillae. 

Second Maxillae, or Lab- 
ium. Post-gula, gala, 
tubmentum, hypophar 
rynx, (lingua, Hgula), 
paraglossae, spinnereL 

Upon anatomical grounds, diffefent 
observers have recognized from one to 
seven head segments. As mentioned 
by Packard ('98), Burmeister found 
only .two; Carus and Audouin three; 
MacLeay and Newman four; Straus- 
Durckheim seven. Huxley ('77) said, 
*^ It is hardly open to doubt that the 
mandibles, the maxillae, and the labium, 
answer to the mandibles and the two 
pairs of maxillae of the crustacean 
mouth. In this case, one pair of 
antennary organs found in the latter is 
wanting in insects, as in other air- 
breathing arthropods, and the existence 
of the corresponding somite cannot be 
proved. But if it be supposed to be 
present, though without any appendage, 
and if the eyes be taken to represent 
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the appendages of another somite, the 
insect-head will contain six somites." 

Huxley's conclusions were the most 
satisfactory that could be derived from 
a study of the completed organs alone 
and reduced the problem to these ques- 
tions : Do the eyes represent a somite ? 
Is another antennal segment represented 
in insects ? Do the labrum and hypo- 
pharynx represent distinct segments? 

Authors began to realize the impossi- 
bility of settling the problem upon 
purely anatomical data and attacked it 
from the embryological side. Packard 
('71), followed by Graber ('79)1 found 
four cephalic somites: antennal, man- 
dibular, first and second maxillary. 
Viallanes ('87), however, wrote the 
most important contribution upon the 
subject after studying the development 
of ihe nervous system in insects and 
decapod Crustacea, and summarized his 
results as follows. 

" La tete de 1* Insecte est form^e par 
six zoonites, trois sont pr^buccaux et 
trois post-buccaux. Le premier zoonite 
porte les yeux composes et les ocelles. 
Le deuxi^me les antennes. Le trois- 
i^me, qui est d^pourvu d' appendices, 
porte le labre, pi^ce qui, pas plus chez 
les Insectes que chez les crustac6s, ne 
peut etre consid^r^e comme le resultat 
de la soudure de deux appendices. Le 
quatrieme zoonite porte les mandibules, 
le cinqui^me les mAchoires, le sixi^me 
la Idvre inf(6rieure.'* These conclusions 
have been confirmed by Wheeler ('93)? 
Heymons ('95, '97) and others. 

Rudimentary intercalary, or preman- 
dibular, appendages have been found 



in Anurida (Wheeler '93, Claypole 
'98) and Campodea (Uzel '97)9 and 
the last two authors have homologized 
them with the crustacean second 
antennae. I may add that rudimentary 
chitinized intercalary appendages per- 
sist in adults of Tomocerus, Orchesella 
and other CoUembola. 

Six cephalic somites are the most 
that have been admitted upon embryo- 
logical gp'ounds — but I am convinced 
that six are not adequate. To proye 
this statement, I must give a prelimi- 
nary summary of some recent studies 
upon the anatomy and development of 
apterygote mouth-parts. 

The hypopharynx in CoUembola and 
Thysanura consists of three parts: a 
median ventral lingua and two dorso- 
lateral superlinguae^ hitherto termed 
'* paraglossae," but quite distinct from 
the labial structures with the same 
name. In the embryo of Anurida 
maritima, the superlinguae originate as 
a pair of simple papillae between the 
mandibles and first maxillae and slightly 
nearer the median plane. The super- 
lingual anlagen are ectodermal evagi- 
nations containing intrusive mesoderm 
and are histologically undistinguishable 
from the anlagen of the remaining 
appendages. The lingua appears as a 
subsequent and quite independent 
median evagination of the first maxil- 
lary segment and becomes suppK>rted 
by a pair of lateral chitinous stalks 
which originate in superficial grooves 
of the germ band. 

Soon after involution has occurred, 
just seven pairs of cephalic ganglia are 
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seen and — important facts — the third 
pair belongs to the intercalary segment 
and the fifth to the superlingual somite. 
The lingua has no ganglia. Later, the 
first three pairs unite to form the supra- 
and the remaining four, the suboeso- 
phageal ganglion. 

More conclusive proof that the inter- 
calary and superlingual appendages 
represent primitive segments, of which 
there are seven, could hardly be 
expected. 

In Campodea (Uzel '98) and Ephe- 
mera (Heymons '96) the hypopharynx 
originates as three independent anlagen 
and several authors have held it to 
represent a somite upon anatomical 
grounds. The hypopharynx of higl^ly 
specialized insects, however, I find to 
be homologous with simply the lingua 
of Collembola and Thysanura, although 
the superlinguae arc represented in the 
more generalized Pterygota but have 
usually been overlooked or disregarded. 

Among Apterygota the lingua and 
superlinguae do not unite, although 
their three cavities become basally con- 
fluent with the general body cavity. 
In Orthoptera and Ephemeridae, how- 
ever, the superlinguae are firmly united 
with the lingua. Although often con- 
spicuous in the latter group (Vayssidre 
'82), the superlinguae are less so in 
Orthoptera but I have found them as 
distinct lobes in all families of the 
order. The chitinous lingual stalks, 
important in Collembola and Cam- 
podea, become reduced and function- 
less in Machilis and Lepisma but occur 
as rudiments even in Orthof^ray 



including Hemimerus (Hansen '94). 
Miall rfnd Denny i^^^) have figured 
them for Periplaneta and I have found 
them clearly in Melanoplus femoratus. 
There are striking and detailed agree- 
ments between the anterior somites of 
insects and decapod Crustacea. Vial- 
lanes ('87) and Hansen ('93) have 
emphasized the fact from their respec- 
tive standpoints of embryology and 
comparative anatomy. My own results, 
confirming and supplementing their 
views, may partially be expressed in 
tabular form. Between such divergent 
groups, of course, homologies indicate 
nothing more than a parallelism in 
development. 



SotniU 



3 

4 

5 
6 

7 



EC^IVALENT PAIRED ORGANS. 

Hexapoda Crusteuta 

Compound eyes Compound eyes 



Antennae 

Intercalary appendages 

Mandibles 

Superlinguae 

First Maxillae 

Labium 
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DESCRIPTIONS OF THREE NEW SPECIES OF ALEURODIDAE 

FROM BRAZIL. 

BY ADOLPH HEMPEL, S. PAULO, BRAZIL. 



Aleurodes horridus n. sp. — Pupa-case, — 
Length, i mm. ; elliptical in outline, flat; 
light yellow in color. The dorsal surface is 
covered with white secretion, arranged in 
a median longitudinal row, and a submar- 
ginal row on each side. Around the margin 
there is also a very short fringe of white 
wax. These details are however obscured 
by a mass of long yellowish, hair-like secre- 
tion, that envelopes each individual. De- 
nuded of wax, the margin is found to be 
doubly crenulated, with the posterior end of 
the body rounded and the anterior end 
forming an obtuse angle. The dorsum is 
slightly wrinkled, and has a short median 
longitudinal ridge, extending from the ante- 
rior end to nearly the middle of the body. 

Vasiform orifice subelliptical, broader 
than long. Operculum hemispherical, 
nearly fitting the orifice, the free end 
notched. A long seta is situated on each 
side of the orifice; two on the caudal end 
of the body; and two on the ventral surface 
of the body just cephalad of the middle. 
No traces of antennae or legs were found. 



Adult $ . — 1.08 mm. long, yellow, eyes 
black ; wings transparent, yellowish, covered 
with a white powder. Antennae of scTen 
joints. Joints 3-7 fine, cylindrical, slender; 
joint 3 large, club-shaped. Legs long and 
slender, nearly reaching to the apex of the 
closed wings. 

Hab, — On the underside of leaves of 
guava, Psidium sp., from S. Paulo, Brazil. 
Accompanied by a species of ant (Cremas- 
togaster). 

Aleurodes fumipennis n. sp. — Pupa-€at€, — 
Elliptical, convex, black, x.8 mm. long. 
There is a prominent median longitudinal, 
dorsal ridge, and about six transverse fur- 
rows. The lateral margin is thick with a 
conspicuous groove on the dorsal surface, 
and a short fringe of white wax on the ven- 
tral surface. Near the posterior end, around 
the vasiform orifice, there is a large hemi- 
spherical area, nearly transparent, but dusted 
with white secretion. The lateral margin is 
slightly" notched in places, but not crenu- 
lated. Vasiform orifice hemispherical; 
operculum small, rectangular, fitting the 
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orifice. Around the lateral margin there it 
a row of about 32 sharp sword-like hain. 
A long seta is situated on each side of the 
orifice, and on the ventral surface, near the 
posterior end there are a pair of short setae. 
The remains of the legs and antennae can 
be seen on the ventral surface. 

Adult $. — Brown; eyes large, black; 
length 1.63 mm. Antennae of seven joints; 
joint 2 large, club-shaped ; joint 3 verjr long; 
joints 4-6 short, cylindrical, equal in length; 
joint 7 about half the length of joint 3. 
Wings large with the basal half and portions 
of the rest of* the wing smokj. 

Hah. On the underside of leaves of 
grass growing on swampy ground, S. Paulo, 
Brazil. It is also accompanied by a species 
of ant (Camponotus). 

Aleurodgs parvus n. sp. — Pupa-case. — 
Small, flat, black, oval; .94 mm. long; 
usually enveloped in a mass of white felt- 



like hairy secretion. Dorsum with a longi- 
tudinal median ridge, and several transverse 
furrows. Marginal edge thickened, with a 
double row of crenulations. Vasiform ori- 
fice hemispherical. Operculum small, hemi- 
spherical, not filling the orifice. A long 
seta is situated on each side qf the orifice. 
A pair of short setae extend caudad from 
the posterior part of the body ; and another 
pair are situated on the ventral surface just 
cephalad of the middle. 

Adult 5. — Body very light yellow, eyes 
black; length .90 mm. Wings transparent, 
dusted with a white powder. Antennae 
short, slender, of seven joints. Joint 2 
large club-shaped; joints 3-7 small cylin- 
drical. 

Hab. — On the under side of leaves of 
Maytenus sp. S. Paulo, Brazil. 

S. Paulo, Brazil, May 15, 1896. 



LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE. — III. 

BY HARRISON G. DYAR, WASHINGTON, D. C. 



Eutraptla (^Selent'a) alcipkeraria Walk. 
— The eggs were kindly sent me by Miss 
Caroline G. Soule from Woodstock, Ver- 
mont. The moth which I bred was deter- 
mined by Dr. Hulst. The larva is not pre- 
viously described to my knowledge. 

Bg-g. Regularly elliptical from top view, 
the surface flattened, but obliquely; outline 
somewhat wedge-shaped from the side, the 
top slightly hollowed. Surface shagreened 
not reticulated, shining. Dimensions .4X x 
mm. Green when laid, dark red when re- 
ceived and finally black just before hatching. 

Stage I. Thick and stout black Geomet- 
rids, the abdominal feet normal. Head bi- 
lobed, brown-black with .pale setae; width 
about .5 mm. Body all dark velvety brown, 
the abdominal and anal leg plates bright red, 
contrasting; four tiny yellow dorsal dots 
(paired oval light areas on the posterior 



edges of segments 5 and 7 which are not 
tubercles). Tubercles conic, distinct, but 
concolorous; setae short, dark, normal, 
with slightly swollen tips. Anterior edge of 
cervical shield and mouth reddish. The 
larvae drop by a thread on being disturbed 
and twist up into a knot. 

Stage IL Head about .8 mm wide ; all 
dark vinous black as before, but the little 
bright paired dots are supplemented by a 
fainter pair on joint 8 and tubercle i of joints 

5 to 9 is produced into a rounded prominence. 
Head rounded, clypeus pale. 

Stage III, Head rounded, brown with a 
short and thick black band on each lobe; 
width 1.2 mm. Tubercle i on joints 5 to 9 is 
high and subpapillose ; white dots on joints 

6 and 7 anteriorly. Body still largely brown, 
but diversified wiUi gray in dorsal and sub- 
dorsal diffute and dotted b%pds on joints 5 to 
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8» spreading into a transverse shade on joint 
8 posteriorly and 9. Tubercle i of joints 6 
and 8 is larger than elsewhere and lighter 
brown, with a dark tip. Thorax and joints 
II to 13 mostly dark. 

Stage IV, Very angular and stick-like. 
Head flat before, the apex retracted, gray 
brown, darker streaked on the vertex ; width 
1.9 mm. Feet of joints 2 and 3 appressed, 
those of joint 4 protruded and with swollen 
bases; body angled sharply at joint 4 in rest; 
slender for joints 4 to 7, joints 8 to 13 much 
thicker; tubercles i on joints 5 and 6 en- 
larged; joints 8 and 9 swollen, forming col- 
lars, the tubercles prominent; joints 10 to 13 
nearly smooth. Dark brown, frosted with 
gray; rusty brown dorsally, especially on the 
prominent parts; shaded with whitish be- 
hind joint 8; 11 to 13 dark gray. Below 
mottled gray and brown like bark. The 
prominent bases of the feet of joint 4 are light 
brown. The larva is much streaked and 
dotted ; the dorsal paired pale dots are gone. 

Stage V. No essential change. The 
head is about 2.7 mm. wide; there is a pair 
of thick anal prongs. The humps of joints 
8 and 9 are variegated with shades of brown 
and whitish, especially a distinct dark tri- 
angle over tubercle i and a dorsal triangle 
alternating with this. 



The speciet is single broodad. Bggt 
hatched the first part of June and larvae spun 
early in August, passing the winter as pupae. 
The moths emerged in May of the following 
year. The larvae fed on maple. 



PROCEEDINGS OF THE CLUB. 

1 2th May, 1899. The 209th meeting was 
held at 156 Brattle Street, Mr. J. W. Folsom 
in the chair. 

The death was announced of Mr. Edwartl 
Winslow Cross, recently elected a member 
of the club. 

Mr. S. H. Scudder read a letter from 
Clifford Pribble of Topeka, Kan., a boy of 
13, upon night flying butterflies. He said 
that in the autumn of 1898 he had found 
Anosia pienippus almost every night and 
that on one occasion had taken Amblyscirtes 
vialis around lights. 

Mr. J. W. Folsom read a paper on the 
number of segments in the head of insects. 
It was based upon embryological studies in 
the CoUembola, Mr. Folsom arriving at the 
conclusion that it is composed of seven seg- 
ments. The paper will appear in Psyche. 
Much discussion followed. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H. Scuddkr. 90 pp. 8®. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full bibliographical aids to further 
study. Sent by mail on receipt of price ($1.00). 

E. W. WHEELER, 30 Boylston Strket, Cambridgb, Mass. 



A. SMITH & SONS, 269 PEARL STREET, New York. 

■AHrrACTTBKSfl AID IXFOSTnS OF 

eOODS FOR ENTONOLOaiSTS, 

Klaeger and Carlsbad Insect Pins, Setting 

Boards, Folding Nets, Locality and 
Special Labels, Forceps, Sheet Cork, Eta 
Other articles are being added. Send for List 
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MANUSCRIPT NOTES BY THE LATE T. W. HARRIS ON SAY'S 

INSECTS AND PAPERS.— I. 



[The Harris library in the Boston 
Society of Natural History contains a 
very large number of separates of Say's 
entomological papers, including all the 
rarer ones, received by him directly 
from the author. These contain vari- 
ous MS. notes in pencil by Harris 
with a very few corrections or additions 
by Say himself ; thinking that these may 
throw some light upon the time of pub- 
lication of the papers or help determine 
the insects treated, I have here collected 
such as seem to have any present 
importance or interest, referring, for 
ready convenience, to the Complete 
Writings edited by Le Conte. A few 
comments of my own are added in 
brackets. — Samuel H. Scudder\. 

Volume I of Complete Writings. 

Page 74. Tremex sericcus. In the 
Western Quarterly Reporter is added : 
Length, exclusive of the oviduct, nearly 
one inch. 

P. 74. Tremex obsolctus. In the W. 
Q. R. is added : Length \ of an inch. 
A male; the lateral abdominal spots 
are very indistinct. 

P. 92. Pompilus formosus. In the W. 
Q. R. is added ; Length of the body of 



(f , x% of an inch ; to tip of wings more 
than ^ ? of an inch ; of the body of 9 , 
I inch and f . 

P. 98. Phryganea fasciata. In the 
W. Q. R. is added : Length to the tip of 
wings ^^ of an inch ; of body nearly ^ 
of an inch ; of antennae \ of an inch ; 
of superior wings nearly ^^j of an inch. 

P. III. Philanthus canaliculatus. 
Length \^ of an inch in W. Q. R. 

P. 112. Philanthus zonatus. Length 
J inch is W. Q. R. 

P. 161. Article ix. Published prob- 
ably first of April, 1823, John D. 
Godman, Editor. 

P. 163. Afiomalon Jlavicomis, line 3 
add : and Massachusetts. 

P. 164. Plesia marginata. We have 
one large species in Massachusetts, but 
not the marginata. 

P. 164. Sapyga subulata. Penn- 
sylvania. The wing nervures are not 
like those of Sapyga nor Plesia Jur., 
and I should be inclined to retain the 
genus Elis F., to which the insect cer- 
tainly belongs. Illiger thought also 
that the genus Elis should be retained 
and the sexcincta, with the above, are 
by no means congeneric with Plesia 
Jur. According to Latreille, the re- 
curved anal style is the character of the 
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male ; if his observation be correct, the 
Carolinian species, Tiphia mxmca^ setf- 
eria^ obscura will exhibit the anal style 
in the male. I have only one male of 
the present species. 

P. 167. Crabro lo-maculatuSy line 
3; add: and Massachusetts. 

P. 169. Mcgachilc latimanus^ line 
4; add: and Massachusetts. Line 12, 
for tarsi, read posterior tarsi. 

P. 176. Long's Second Expedition. 
Many of the species here described are 
stated to inhabit the *' Northwest Ter- 
ritory." The region thus designated by 
Mr. Say corresponds to what are now 
called Wisconsin and Minnesota. 

P. 189. Cistela sericea^ line 7 ; for 
elytra, read elytral punctures. 

P. 192. CoccincUa labiculaia var. a 
= C ocellata var. Melsh., Cat. ; var. ^. 
=: C. ocellata Melsh. Cat. 

P. 192. Rhynchites rubricollis. A 
variety of Anthribus collaris [in Say's 
handwriting.] 

P. 196. Altica taeniata [note to 
reference to Crioceris 7)ittata\ This 
name should be striolata, a correction 
made by Fabricius himself in his Index 
Syst. Eleuth. Fabricius reserves the 
specific name vittata for a Crioceris, 
which does not belong to Geoffroy's 
genus Haltica, and which, as is ob- 
served by Fabricius, inhabits the cucum- 
ber vines in North America. 

P. 214. Dolents an^ensis. var. )3, 
black spot above wings obsolete. 

P. 2\^. Sigalphus sericeus. In Sigal- 
phus the abdomen consists of three seg- 
ments, but in Chelonus of one. Cryptus 



irrorator [see p. 2 1 6] is a true Sigalphus, 
while oculator and sulcatus are Cheloni. 

P. 222. Hedychrum ventraU. [Say 
corrects the last of the description so 
as to read] : terminal segments slightly 
longer than the preceding one, ifcry 
obtusely and slightly emarginate at tip. 

P. 225. Ceropales bipunctata^ line 8 ; 
add after punctures : ind a pale yellow 
spot just below the tip. 

P. 226. Bembex monodonta^ line 10; 
for base, read tip. 

P. 231. Crabro tibialis y line 7 ; for 
postpectus, read pleura [correction by 
Say]. 

P. 259. North America Curculio- 
nides. The title upon the cover is as 
follows : Descriptions of new species of 
Curculionides of North America, with 
observations on some of the species 
already known, by Thomas Say. New 
Harmony, Indiana, July, 1831 [Received 
by Dr. Harris May 5, 1832.] 

P. 266. Chlorophanes aaitus. Bra- 
chystylus harrisii Schonh. in litt 

P. 278. Erodiscus myrmecodes. Otido- 
cephalus atnericana Schonh. 

P. 279. Balaninus rectus, B, rec- 
tirostris Schonh., iii, 376. 

P. 280. Baridius trinotatus, B, ves- 
titus Schonh. 

P. 281. Baridius picumnus. Oliva- 
ceus Say in litt. and Schonh. 

P. 293. Supplement. [Received by 
Dr. Harris, Dec. 26, 1832.] 

P. 295. Cryptorhynchus palmacollis, 
Curculio clathratus Melsh. Cat. 

P. 300. New species etc. found by 
Barabino. [See next entry.] 
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P. 310. Heteropterous Hemiptera. 
Only the first eight pages of this tract 
were printed in 1 831, as is evident from 
the fact that on p. 19 [322 of Com pi. 
Writ.] under Paitatoma bifida^ Say*s new 
species etc. found by Barabino [p. 300] 
is referred to, which was printed *' Janu- 
ary, 1832." All the remainder of this 
tract, therefore, must have been issued 
after that date. [The first signature 
also contains, on p. 5 [316], under the 
description of Pentaioma hilaris a simi- 
lar reference. A copy of the original 
tract is in the Boston society of natural 
history.] 

P. 364. Belostoma flutninea. [var. a, 
immaculatus does not appear in the 
first Barabino pamphlet.] 

P. 369. Correspondence. See 
Southern Agriculturalist, Charleston, S. 
C, Vol. i, p. 203. [There follows in the 
Disseminator an apology to Dr. Capers 
for publishing his letter without consult- 



ing him, signed T. S. Dr. Harris's copy 
of this Correspondence is bound up with 
a New Harmony pamphlet (Compl. 
Writ., ii, 521) as a leaf from the Dis- 
seminator (with other matter) pasted 
between the title page and the paper 
proper and unnumbered ; whether it was 
printed earlier or later does not aph 
pear; my own copy of the pamphlet 
does not contain it.] 

P. 373. Description of Hymenoptera. 
[Dr. Harris gives January, 1829, as the 
date of publication.] 

P. 387. line I ; for scutel, read suture. 

P. 390. Eiater unicoior. Nails pecti- 
nated. 

P. 393. Elatenrosus, Compare this 
with Eucnemis atropos ; it is possible it 
may be congeneric. 

P. 395. Eiater silaceus. Length 
nearly three tenths of an inch. 

P. 395. Ehiter rubricus. Abdomen 
black. 



ON ALEBRA AND RELATED GENERA. 



BY C. F. BAKER, ST. CROIX FALLS, WISC 



The Typhlocybid genus Alebra is 
separated from others of the tribe by 
the fact that the elytron possesses a well 
developed appendix. The wing re- 
sembles that of the hi<]jher Jassids in 
being distinctly margined, and with 
three apical cells. 

There are in my collection fourteen 
Brazilian species of the Typhlocybini 
in which the elytron possesses an ap- 



pendix. As far as the wings are con- 
cerned, however, twelve of these species 
are not at all like Alebra, as in these 
the margin of the wings is entirely ob- 
solete around the apex. 

Five of these Brazilian species which 
I had loaned Mr. Gillette were de- 
scribed under Alebra in his late paper 
on the Typhlocybini. (Proc. Nat. 
Mus. XX) . Only one of these (dor- 
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salts) was a true Alebra. The other 
four (part of the twelve mentioned 
above) are not Alebra, and although in 
one species a wing is figured, yet no 
mention is made of its peculiar struc- 
ture. These species, which Gillette 
describes under Alebra, could not pos- 
sibly be placed in that genus by the 
use of his own synopsis immediately 
preceding the descriptions. 

The last of the fourteen species men- 
tioned above diflers from all the rest in 
wanting the elytral appendix, though it 
possesses a typical Alebra wing and 
has the general habitus of an Alebra. 
It represents the type of a new genus 
which I shall call Eualebra. 

The relation of these genera to others 
of the tribe Typhlocybini may be shown 
best in tabular form, as follows : — 
Appendix present. 

Wing distinctly margined around 

apex, Alebra, 

Wing with' margin (»bsolete around 

apex, Protalehra n. gen. 

Appendix absent. 

Wing margined and with 

Three apical cells (exclusive of 
costal), Eualebra n. gen. 

Two apical cells. 

Body short, robust, * Erythria, 
Body comparatively long, slen- 
der, Dicraneura. 
One apical cell, Empoasca. 



* This group has no knovsii representatives in the Amer- 
ican fauna. I ts reduction would only be jusiitied by a study 
of very complete and extensive Kuropean material. Euro- 
pean students who have had that opportunity consider it 
distinct. The difference in form, provided it is constant 
throughout the two assemblages of species, is as good a 
generic cliaracter as any. 



Wing not margined and with 
Three apical cells, Eupteryx. 

Two apical cells, Typhlocyba, 

Bualebra smitkii n. sp. — Length 3 tnm. 
Vertex very large, as long as pronotum, 
roundly angled in front and swollen out 
laterally a little in front of the eyes, this last 
being a character not before observed in the 
tribe. The face in the single specimen col- 
lapsed in drying. Head and below sordid 
whitish. Margin of vertex above antennal 
sockets, apex of first antennal joint, middle 
femora apically and middle tarsi at base, 
blackish. Pronotum and basal angles of 
scutel with fairly numerous small brown dots, 
the former in the middle behind with a large 
brown cloud ; the latter with two larger round 
dots at middle, and apex, dark brown. 

Elytra smoky subhyaline, with brown 
markings, the base of the clavus suffused 
with sanguineous. Base and apex of clavus, 
base of corium and entire apical portion to 
just within the anteapical cells, with fine 
brown dots. A very irregular brown band 
extending from middle of clavus to apex of 
costal cell. A large rectangular white spot 
on middle of costal area. 

Described from a single male in the 
Herbert H. Smith collection, taken at 
Chapada, Brazil. This prettily marked 
little species presents more remarkable 
characters than any other Typhlocybid 
known to me, and is the type of the 
genus. 

Protalebra singularis n. sp. — Length 3.5 
mm. Vertex strongly produced and angled 
apically, plane, as long as or a little longer 
than pronotum. Basal half of vertex, prono- 
tum, and basal half of scutel, orange, darker 
on the pronotum. Hind margin of pronotum 
narrowly white, the white narrowly margined 
internally with black. Anterior margin of 
head narrowly black, bordering this below 



September 189Q.] 



PSYCHE. 



403 



narrowljr white, still below this on upper 
part of front more broadly black. Face be- 
low blackened, otherwise pale yellow, as are 
also the legs except tips of tarsal joints 
which are black. Sternum blackened. 

Elytra golden brown, faintly dotted with 
paler; a spot at base of corium, a narrow 
oblique line crossing elytra from apical third 
of corium down and back to costa, and apical 
portions of second and third terminal ner- 
vures, white. All apical and the two sub- 
apical cells smoky subhyaline. The elytra 
in this species are very remarkable in that 
they poshest two anteapical cells, an occur- 
rence unparalleled in the Typhlocybini, and 
the three specimens I have are all alike in 
this respect. Not only does the wing indi- 
cate its true relationship, but the three very 
closely allied species, similis^ nineitae and 
unipunctay possess the normal elytral vena- 
tion. 

Female valve with a stout, median, tri- 
angular, black, margined tooth, the lateral 
angles broadly rounded. 

Described from three specimens in 
the Herbert H. Smith collection, taken 
at Chapada, Brazil, in April. Of these, 
one has lost its abdomen, the other two 
are male and female. The plane ver- 
tex margined anteriorly with white and 
black gives this species a striking re- 
semblance to Scaphoideus. 

ProtaUhra similis n.sp. — Length 3 mm. 
Closely resembling singularis but smaller; 
elytra without anteapical cell, and propor- 
tionally shorter. Vertex, pronotum and scu- 
tel colored the same as in singular is except 
somewhat brighter. Face, sternum and ven- 
ter except last segment, blackish brown. 
Elytra with general plan of coloration as in 
singular is. Veins of clavus back of diagonal 
white band black, this band on corium proxi- 
mally margined with black. Cubital veiii 
black except for two small whitish intemaiK 



tions, and costal cell apically with a diagonal 
black spot. The golden brown portions of 
basal half of elytra without the minute pale 
dots found in singularis. 

Described from three specimens in 
the Herbert H. Smith collection, male 
and female, taken at Corumba, Brazil, 
in April. The resemblance to singu- 
laris is remarkable. 

Protalebra nineitae n. sp. — Length 2.5 
mm. Form of 5i«^/«r/5, but vertex slightly 
convex, giving the head a somewhat tumid 
appearance. Head pale yellowish, a large 
round spot on tip "of vertex and one on either 
side just below edge of vertex black ; lower 
part of face bright sanguineous. Pronotum 
orange, the hind margin white bordered be- 
fore with black as in singularis, but the 
black line extended forward on to the disc of 
the pronotum in two large black teeth ; be- 
tween these teeth white with a small black 
spot. Scutel orange, the apical half white. 
Costal and apical portions of elytra whitish 
or smoky-subhyaline, a large spot at middle 
of costal area, and the veins surrounding 
outer apical cell, blackish. Rest of elytra 
pale golden brown, with a white band reach- 
ing from brachial nerve on one side across 
apex of clavus to the brachial nerve on the 
other side. This white band is not oblique, 
and is bordered proximally with blackish, 
the veins back of it blackish. 

Described from a unique specimen in 
the Herbert H. Smith collection, taken 
at Chapada in August. The species 
of Protalebra are about the most deli- 
cately beautiful Jassids I have ever 
seen, not even excepting certain Tetti- 
gonias, and this species is the gem of 
the genus. On this account, I have 
dedicated it to my wife, who has been 
of the greatest assistance to me in my 
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Protalebra unipuncta n. sp. — Length 3 
mm. Resembling ivf»«//a^ but larger. Head 
very bluntly angled in front, scarcely three 
fourths the length of the pronotum. Head 
and all below pale yellowish, apex of the 
former with a large, round black spot, vertex 
brownish towards the base. Pronotum pale 
golden brown, the hind margin narrowly 
obscure whitish ; in front of this whitish 
margin, medially with two large oblong 
black spots which diverge forward, on either 
Kide of these is a small black spot; anteriorly 
with a median blackish dash. Elytra golden 
brown, an extensive costal area smoky sub- 
hyaline, the apical veins whitish; a diagonal 
white band extending from apical two-thirds 
of clavus down and forward but a short dis- 
tance on to corium, this band anteriorly mar- 
gined with blackish. Clavus with two long- 
itudinal black dashes, the outer shorter. 
Female valve strongly rounded behind. 

Described from four specimens, male 
and female, in the Herbert H. Smith 
collection, taken at Chapada in January. 
The four species, singularis^ similis^ 
ninettae^ and unipuncta form a group 
of very closely allied species. While 
alike in general appearance, after the 
manner, for instance, of Tettigonia 
rufipes^ i2-punctata^ and crassa^ or the 
members of the colorata group, still 
their diflerences are striking and unmis- 
takable. 

Protalebra vexillifera n. sp. — Length 3.5 
mm. Vertex rather strongly but roundly 
and almost tumidly ungulate in front, the 
vertex convex. Color very pale yellowish. 
Peduncle of antennae, a median spot on an- 
terior portion of pronotum, and a spot on 
propleura extending up to hind angles of 
pronotum, brick red. Pronotum posteriorly 
ivory white. Scutel with a black band across 
tip, leaving only a minute white point 
beyond. Elytra with a broad Avhite sub- 



diagonal band passing from middle of cUiTal 
commissure to costa, where it is reflezed and 
extended diagonally upward and backward 
to the transverse veinlets in a boot-shaped 
white stripe; the transverse white band is 
narrowly margined before with blackish, 
behind with sanguineus. Other than the 
markings, the elytra are pale sordid yellow- 
ish basally, becoming smoky subhyaline 
apically. Inner apical cells with a large 
whitish hyaline area. 

Described from one female and three 
males in the Herbert H. Smith collec- 
tion, taken at Chapada, Brazil, in 
April. 

Protalebra terminata n. sp. — Length 3.5 
mm. Vertex shorter than pronotum, rather 
strongly but almost tumidly angulate, con- 
vex above. Face rather tumid and greatly 
lengthened. Pronotum, • head, and all be- 
neath pale sordid yellowish. Two small 
golden dashes on middle of pronotum, the 
median line sometimes white. Elytra before 
transverse veins whitish subhyaline marked 
with golden ; clavus with an irregular spot at 
base and an incomplete circle at middle; 
corium with three equidistant, fine, trans- 
verse, wavy lines. Beyond the transverse 
veins, uniform deep, smoky in some cases, 
in others this cloud is broken up more or 
less by round hyaline spots. 

Described from four females and one 
male in the Herbert H. Smith collec- 
tion, taken at Chapada, Brazil in April. 

Protalebra amoena n. sp. — Length 3 mm. 
Form much as in terminata. Pale yellowish, 
vertex, a broad median portion of pronotum 
and inner basal margins of elytral broaden- 
ing to middle of claval commissure, washed 
with sanguineous. Elytra hyaline with two 
golden clouds in region of brachial cell, 
the apical one smaller and inclined to red- 
dish. Inner apical margin of elytra irregu- 
larly fuscous. 
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Described from a single male in the 
Herbert H. Smith collection, taken at 
Chapada, Brazil, in January. 

Protalehra brasiiietisis n.sp. — Length 2.75 
mm. Face elongate, vertex shorter than 
pronotum and tumidly angulate. Color 
sordid jrellow. Vertex with three dark dots 
on basal margin. Pronotum and scutel dark 
fuscous; the former with three minute light 
dots anteriorly and four larger in a transverse 
row behind ; scutel with a slender median 
line and a dot on either side light. Elytra 
with large lemon yellow areas as follows: 
one at base, one at middle of corium, and a 
common commissural area resting on apex 
of clavus ; the basal area is just before basal 
margin and extends from costa to brachial 
cell ; both are diagonal, extending up and 
back. The interspace between these areas is 
dark smoky, becoming lighter apically, the 
lips hyaline. The dark interspace with hya- 



line spots, which are particularly noticeable 
just beyond transverse veinlets. 

Described from many specimens in 
the Herbert H. Smith collection, taken 
at Chapada and Corumba, Brazil, from 
January to April. This species has 
somewhat of a resemblance in the char- 
acter of the markings to certain Typh- 
locybas of the comes group. 
Protalehra curvilinea (Gill.) 
Protalehra hifasciata (Gill.) 
Protalehra tritnaculata (Gill.) 
Protalehra rohusta (Gill.) 
These four species described under 
Alebra by Gillette, belong in Protalehra, 
of which genus curvilinea may be taken 
as the type. The types of all the 
species discussed above are now in the 
National Museum. 



SOME CALIFORNIA BEES. 



BY CARROLL FOWLER, DUARTE, CAL. 



HERIADES Spinola. 

One specimen belonging to this genus has 
been collected at Berkeley, and it represents 
a new species. The only other species re- 
corded from this State is H, albicinctum 
ProT. from Los Angeles. 

Htriades glaucum n. sp. — $, Length 5.5 
mm. Bluish-green, clothed with thin white 
pubescence. Head broader than thorax, 
dark green, finely punctured, clothed with 
long white pubescence, dense on clypeus 
and cheeks; mandibles black. Antennae 
brownish-black, reaching to the base of the 
abdomen. Thorax dark bluish-green, finely 
and densely punctured, clothed with long 
pubescence, denser on metatliorax and pleu- 



ra. Wings with a brownish tinge darker 
in marginal cell; second submarginal cell a 
little longer than the first, narrowed nearly 
one half toward the marginal and receiving 
the first recurrent vein one fourth its length 
from base and the second one fifth from tip. 
Legs dark green, clothed with thin white 
pubescence, on tarsi beneath yellow; tibial 
spurs and claws brownish. Abdomen dark 
bronze-green with bluish reflection in certain 
lights; densely punctured, narrow apical 
margins of the segments smooth and pale 
brown ; the whole clothed with a very short 
thin white pubescence longer and denser on 
the apical segments and venter. 

Habitat. Berkeley, Cal. May i. One 
specimen. 
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CALLIOPSIS Smith. 

The following are the California species 
of Calliopsis in the collection of the Uni- 
versity of California. All except C. atri- 
cep$ are new to this State. The synopsis 
will serve to separate these. 
First recurrent vein uniting with the sec- 
ond transverso-cubital vein. 

Clypeus of <f yellow; ? with apical plate 
narrow, veins black .... clypeaius. 
Both $ and ? entirely black; J with 
apical plate fairly broad, veins pale 

atriceps. 
First recurrent vein received by the second 
submarginal cell some distance from the 
second transverseo-cubital vein. 
Abdominal bands entire. 

Postscutellum white . . scutellaris $ 
Postscutellum black .... cinctus. 
Abdominal bands interrupted. 

Abdomen with four yellow bands, .the 
first two broadly interrupted on the 

disc visalieHsis ^ 

Abdomen with five yellow bands, broadly 
interrupted laterally narrowly so irt the 
middle antkidius $ 

1. Calliopsis clypeatus Cress. — St. He- 
lena, Cal., March 26. Fourteen specimens 
collected upon Brassica campestris. The ^ 
differs from $ in being a little larger, of a 
duller black color, and having no yellow on 
the clypeus. Previously recorded from Col- 
orado. 

2. Calliopsis atriceps Cress. — Berkeley, 
Cal., March and April. Many specimens 
collected upon Brassica campestris and Ra- 
nunculus californicus. The female resembles 
the male very closely. They vary in length 
from 6 to 8.5 mm. 

3. Calliopsis scutellaris n. sp. — J. 7.5 
to 8 mm. Black with yellow markings; post- 
scutellum white. Head black, very finely but 
not closely punctured, uniformly clothed 
with white pubescence; spot between anten- 
nae and face beneath — except two small spots 
on the clypeus, one in the suture on each 
side of the clypeus, and one on the labrum — 



sides of the face extending up almost as high 
as the anterior ocellusi and mandibles except 
tip9 yeilowisA white. Antennae white with 
a dark line above which toward the tips 
spreads out covering nearly the whole of the 
last three joints. Thorax black, densely 
punctured, clothed with rather dense white 
pubescence, sometimes tinged with yellowish 
above, sparse on disc of metathorax ; tuber- 
cles except sometimes a brown spot on the 
middle, tegulae except an irregular brown 
patch near baset postscutellum and narrow 
line on scutellumi white. Wings hyaline, 
veins pale brown. Legs yellowi coxae and 
trochanters except at joints, and femora at 
base, and beneath except at apex, a large 
spot on all the tibiae beneath and a small 
one on the posterior tibiae above (sometimes 
indistinct) and sometimes the apical joints 
of the posterior tarsi black; pubescence 
on the legs white. Abdomen black, with 
broad yellowish or whitish bands on seg- 
ments 1-5, narrowed slightly on the middle 
and more or less notched with black on the 
lateral apical portions; pubescence thin 
and whitish, becoming longer and denser 
toward apex. Venter black. 

Habitat. Fresno, Cal. (H. O. Wood- 
worth), May 4-9. Seven males, collected 
upon Melilotus indica. 

. 4. Calliopsis ductus Cress. — Tehachapi, 
Cal. (H. O. Woodworth), May 12. One 
male. Previously recorded from Nevada. 

5. Calliopsis visalieusis n. sp. — J. 7.5 
mm. Black, abddkien with four yellow 
bands, the first two broadly interrupted on 
disc. Head black, finely and densely punc- 
tured on vertex, thinly and coarsely so on 
clypeus; clothed with whitish pubescence, 
very thin on clypeus; the lower lateral cor- 
ners of the clypeus, a small spot on the mid- 
dle near the apex, three spots just above the 
clypeus and the lower corners of the face 
yellow ; mandibles black at tips and brownish 
or yellowish at base. Antennae black, be- 
coming pale brown toward apex beneath. 
Thorax piceous-black with white pubescence 
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slightly tinged with jrellow above, short on 
disc of mesothoraz and sparse on disc of 
metathoraz. Wings hyaline, reins brown. 
Legs black, more or less brownish on tibiae 
and tarsi, the four anterior tibiae white at 
base and on the anterior pair extending down 
a short distance in front is a brownish-jrellow 
line; pubescence whitish tinged with yel- 
low on tarsi beneath. Abdomen black, shin- 
ing, almost nude except at base where there 
are some white hairs and at apex where the 
pubescence is rather dense; yellow bands on 
segments 1-4, those on 1-2 broadly inter- 
rupted on the disc and on 3-4 very slightly 
so ; all are somewhat margined on the lateral 
apical portions. Venter black, apical margin 
of the segments brownish. 

HabiUt Visalia, Cat. (H. O. Wood- 
worth), May 9. One specimen. 

6. Calliofsig amikidims n. sp. — 9 • ^o 
mm. Black, abdomen with narrow yellow 
bands broadly interrupted on the sides. 
Head black, very finely and densely punc- 
tured on vertex; clothed with whitish pube- 
scence, tinged with yellow above ; all of the 
face beneath the antennae except three small 



spots on clypeus near the base and one on 
the labrum, and mandibles except tips, yel- 
low; the yellow on the sides of the face ex- 
tends up a little higher than the antennae. 
Antennae black, flagellum pale yellowish 
beneath. Thorax entirely black, clothed 
with a dense whitish pubescence which has a 
brownish-yellow tinge above. Wings smoky 
becoming darker toward apical margins; 
veins black. Legs clothed with short white 
pubescence; black except a line on the an- 
terior femora and on all the tibiae in front 
(interrupted on middle of posterior pair) 
and the tarsi entirely except a narrow black 
line on posterior pair behind, and the claws 
which are more or less brownish, yellow. 
Abdomen black, clothed with a very short 
pale pubescence ; segments 1-5 with narrow 
yellow bands each slightly interrupted on the 
middle and broadly so latterly forming thus 
four elongate spots on each segment, those 
on the sides being the broadest. Venter 
black. 

Habitat. Tulare, Cal. (H. O. Woodworth), 
May 10. One specimen. 



LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE.— IV. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Tkerima endropiaria Grt. and Rob. — The 
mature larva has been described by Goodell 
(Can. ent. xi, 194). .His description, though 
short, is correct, if the structures that he calls 
** tubercles " be understood to be low rounded 
prominences of the skin and the words 6, 
8 and 7th segments be changed to 6, 8 and 
9th. Further as Goodell does not count the 
head as joint i, his numbering of the seg- 
ments should be increased by one in each 
case to correspond with mine. 

JSf£^, — Several together, usually in a 
straight row of 5 to 9, sometimes more ; ir- 
regularly elliptical, scarcely flattened, one 
end distinctly truncate, a little convex with A 



rounded rim. Neatly, distinctly reticulate, 
the cell areas resembling round pits, the pit- 
ting extending also over the truncate end. 
Slightly bluish green, shining, soon turning 
dull reddish with a dark spot on the truncate 
end. Size .6 x .4 x .3 mm. 

Simg€ I. Head round, pale brown ; width 
about .3. mm. Body whitish translucent, a 
rather broad pale cinerous subdorsal band, 
leaving the dorsal and lateral areas pale. 
Setae fine, pointed, white, obscure. Appear- 
ance pale grayish, obeeurelj ma rt ed. After 
eating thej beoiiiie tniialneMrt «- »M 
hew brown. 
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pale brown ; width .5 mm. Body smooth, 
slender, whitish green, finelj creased an- 
nulate, not shining, no marks, no projec- 
tions. 

Stag9 III, Head round, slightly bilobed, 
broad, green, slightly brown dotted on the 
sides of the lobes ; width .9 mm. Body 
smooth, green, a little whitish, especially on 
the substigmatal fold above which is a faint 
darker green band on joints 3 to 13, or this 
band may be blackish ; spiracles black. The 
segments are annulate on the anterior half 
ventrally. The larvae sit at an angle with a 
supporting thread from the mouth. 

Stag€ IV. Head rounded, bilobed, green, 
a reddish suffusion on the side; width 1.3 mm. 
Body green, sordid on the thorax and joint 
13, .elsewhere opaquely yellowish green; a 
brownish suffusion on joint 10 stigmatally; 
spiracles on joints 5 to 9 in black patches. 
The elongated central segments are folded- 
wrinkled on the posterior third ; lateral fold 
rather distinct. The skin is smooth, almost 
without marks. 

Stage V, Head as before, the brown patch 
on the side larger; width 1.8 mm. A stig- 
matal shade on joints 10 to 13 and patches 
on 6 and 7 distinct. Tubercle ii of joints 7 
and 10 a little enlarged and shaded with 
brown. Otherwise smooth, opaque yellowish 
green, a little shaded with brown ; a brown 
dot on joint 3; tubercle iv black the whole 
length; joint 8 more or less distinctly col- 
lared. There is much variation in different 
larvae in the amount of brown ; the poste- 



rior end, joints 10H13, maybe all brown and a 
large patch on joints 6 and 7. 

Stag% VI, Head green only centrally and 
on the vertex, heavily shaded with purplish 
brown over the side of each lobe, darkest 
posteriorly; rounded, bilobed, higher and 
wider than joint 2; width 2.5 mm. Body 
cylindrical, smooth; a collared elevation on 
the dorsal half of joint 7 (tubercles ii and 
iv) ; ii and iv of joint 10 and iv of joint 6 
with slight elevations or joint 6 even collared 
on the ventral half; the dorsal tubercles all 
a little prominent especially on joints 3, 9 
and 10. Color dull, not shining; under 
ground green, all shaded with purplish 
brown, the exact amount varying. Joints 
10 to 13 are nearly entirely shaded, the ven- 
ter of these and of 2 to 4 contrastingly pale 
green. There is a dark spot on tubercle iv 
of joints 5 to 9 with a tendency to transverse 
bands. Tubercles dark, relieved by white 
patches in the dark and prominent parts. 
Spiracles black, ringed with whitish outer 
shades. Anal plate rounded; two aubnnal 
prongs. The larva resembles a twig that is 
partly green. One example was all brown 
except on the face and dorsally on joints 2 
and 3. 

Eggs were obtained at Brookhaven, Long 
Island, N. Y., late in June and the larvae 
spun towards the^end of August, passing the 
winter as pupae. Fully grown larvae were 
found at Morris Plains, N. J. 

Food plants. Red and white oaka and 
chestnut. 
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MANUSCRIPT NOTES BY THE LATE T. W. HARRIS ON SAY'S 

INSECTS AND PAPERS.— II. 



Volume II of Complete Writings. 

P. 24. Descriptions of the Myria- 
podae. [An issue of this paper with 
title page as follows : " Descriptions of 
the Myriapodae of the United States. 
By Thomas Say. Read November 2 1 st, 
1820. J. Harding, printer. 1821," 14 
pp. without pagination, 8% does not 
seem to have been seen by Dr. Le 
Conte. It is in the library of the Bos- 
ton society of natural history.] 

P. 52. Berts fuscitarsis^ line i ; after 
black, add : or dark green. 

P. 53. Pangonia incisuralis, P. incisa 
Wied. 

P. 103. Buprestis 6'guttata. Preoc- 
cupied; sexsignata Say [Say's hand- 
writing.] 

P. 104. Buprestis gibbUoUis, Also 
preoccupied; diserta Say [Say's hand- 
writing.] 

P. 104. Buprestis granuiata^ WiiQ 3; 
add : and Indiana [Say's addition]. 

P. 116. Lycus termif talis. Indiana 
[Say's addition]. 

P. 142. Melolontha hirsuta. Closely 
resembles quercina, but distinguished 
by punctures. Certainly hirticula of 
Knoch, Neue Beytr., 79 [cff. reference 
to p. 297]. 



P. 143. Melolontha pilosicolUs^ line 
20. Tristis Fabr. is placed by Schon- 
herr in the subdivision of Melolontha 
corresponding with Megerle's genera 
Anomala and Anisoplia;* therefore it 
must be nearly or quite generically 
distinct from the pilosicollis of Knoch 
and Say. 

P. 159. Cistela serieea, Serica [Say's 
correction.] This is a different species 
from the sericea of Say in Long's 
Expedition, which has priority; it is 
possible that the present species may 
be the sulphurea of F. 

P. 162. DoRTHESiA. This name 
belongs to the family of Aphidae and is 
so used by Latreille and Leach. I do 
not know with what propriety Mr. Say 
used it for a coleopterous insect ; it is 
mentioned as coleopterous in R^gne 
animal, iii, 313. 

P. 173. Curculio acutus. New genus. 
Brachystilus Schonh. in litt. ; B, harrisii 
Schonh. in litt. 

P. 190. Saperda calcarata^ line 3 ; 
add : and Massachusetts. 

P. 190. Saperda bivittata. Bifasciata 
Melsh. 

P. 199. Rhagium trivitiatum. Ran- 
dall's Leftura vitHgera is hardly more 
than a variety (rf this insect It is a 
Toxotus. 
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P. 202. MoLORCHUS. [Corrected to 
Malthinus by Say.] 

P. 205. Hispa obsoUta^ line i ; for 
thorax, read elytra. 

P. 213. Colaspis lonotata. Macula- 
tus K. in Say's Cabinet. 

P. 220. GaUruca coryli^ last line; 
add : also on Ulmus. 

P. 232. Coccinella mali. Allied in 
size and markings to C borealis F., but 
in that the common basal spot is want- 
ing and the spots are arranged 3, 3, i, 
the two sutural ones being common. 

P. 238. Gryllus bivittatus. We have 
one species [Meianoplus femoratus']^ 
similar to the above with vittated elytra 
and thorax, but it has the posterior 
tibiae sanguineous ; the female is nearly 
twice as large as the male. 

P. 239. Tridactylus apicalis. [Apici- 
alis in Journ. Acad. Philad.] 

P. 260. HiSTER, line 3 ; for entire 
or one abbreviated, read : entire or one 
entire and one abbreviated. 

P. 261. HistermemnoniuSy lines i and 
5; " inner " probably error for ** outer." 

P. 267, line I ; for tarsi, read tibiae. 

P. 277. Cantharis jactata. Toothed 
nails. 

P. 277. Cantharis par allela. Toothed 
nails. 

P. 278. Cantharis laticomis. Poste- 
rior nails toothed. 

P. 278. Cantharis scitula. Toothed 
nails ; it varies in having a fuscous spot 
or line on the thorax, but not so long 
a one as in parallela etc. 

P. 281. Anobium tenue striatum. How 
does it differ from panicum ? 



P. 285. Necrophorus orbicollis. The 
thorax is much more accurately rounded 
in the 9 than in the $ . 

P. 297, last line but 6, M, hirticula, 
Hirsuta? [cf. reference to p. 142.] 

P. 312. Anthribus notatus, A. lugu- 
bris Oliv. 

P-3I5* Attelabus pubescens. A.rhoisl 
Schdnh., i, 202. 

P. 316. Apion rostrum, A. sayi 
Schdnh., i, 252. 

P. 340. Lema melanacephaia, Z. mer- 
digera F. The specimen sent by T. 
W. H. was undoubtedly identical with 
the European species. It was given 
with other insects by Mrs. Peck and 
probably was brought from Europe by 
the late Prof. Peck. 

P. 343. Helodes trivittata. It is pro- 
portionally broader than the phellandrii 
of Europe and the vittata (Oliv.) of 
Carolina. 

P- 43 S» note. [The copy referred to 
is now in the library of the Boston 
society of natural history. It was not 
received by Dr. Harris till Aug. i, 
1826.] 

P. 439. Brachinus futnans. B. eyani- 
pennis Say, Journ. acad., iii, 143. 

P. 456. Harpalus pennsylvanicus. 
Head proportionally more robust than 
in bicolor; thorax not broadest at base, 
not square. 

P. 458. Lebia omata, Z. analis Dej. 

P. 459. Lebia hyiacis, A misprint, 
doubtless, for hylaeus. 

P. 461. Harpalus agricoia. A, luc- 
tuosus Dej. 

P. 469. Feronia sigillatOy line 2 of 
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page, " two . . . punctures." Is this 
correct?; in my specimen, named by 
Say, there is only one puncture. 

P. 469. Feronia placida. From a 
specimen wanting the head and thorax, 
in Say's cabinet, it is certain that this 
is no other than Agonum morosum Dej., 
No. 1090 Harr. Coll. 

P. 470. Feronia tnuta. Omaseus po- 
litus H. 

P. 471. Feronia impunctata. Incor- 
rectly referred to Amara familiaris by 
Dejean. This cannot be an Amara 
and certainly not the familiaris, which 
has a differently shaped thorax and no 
deep punctures on the third elytral 
stria, and is much smaller with bronzed 
elytra etc. Only one elytron of this 
insect remained in Mr. Say's cabinet, 
the shoulder formed as in Feronia decern 
and the marginal punctures are as in 
the allied species of Anchomenus, 131 6 
and 1302 Harr Cab. The marginal 
and submarginal striae are not deeper 
than the others and there is a regular 
series of large punctures on the sub- 
marginal stria, not serrated as in Arg^- 
tor, Omaseus, etc. On the whole, I pre- 
sume that the impunctata is an Ancho- 
menus, if the F, decens and my Nos. 
1316 and 1302 belong to the genus. 

P. 473. Feronia autumnaiis^ line 2 ; 
after edge, add: of the thorax. Is a 
Harpalus; specimen in Say's Cab., 
and one from Melsheimer. 

P. 476. Feronia nutans. Striato- 
punctatum Dej. teste Say. 

P. 477. Feronia decora. An Ancho- 
menus. 



P. 477. Feronia decens. An Ancho- 
menus. 

P. 488, 489. Dicculus purpuratusy D. 
violaceus. These two differ only in size 
and from the specimens in Say's cabi- 
net are evidently identical, and are 
both to be referred to the violaceus of 
Dejean. 

P. 511. Colymbetes nitidus. From 
Say's specimen it is evident that this is 
only a variety of his obtusatus in which 
the fenestrate spots are less distinct or 
obsolete. 

P. 521. Descriptions etc. [The title 
of the original pamphlet, referred to in 
Dr. LeConte's note reads : Descriptions 
of new species of North American insects 
etc. A copy, from Dr. Harris' library, 
in the Boston society of natural history, 
enables me to give the following details. 
It is composed of 84 pp., the first being 
the title page and the reverse blank. 
The title bears date 182 9-1 833, but the 
first sheet after the Correspondence 
bears date in ink in Say's writing 
** March 17, 1830," and the last pages, 
beginning on p. 73J and received by 
Dr. Harris from Mrs. Say (after Say's 
death) in November, 1834, bear printed 
date Aug. i, 1834. The third and 
fourth pages are a leaf from the Dis- 
seminator*, with, among other matter, 
the Correspondence about the cotton 
plant insect (see reference above to vol. 
i p. 369) . After this comes the article 
proper: ist, four unnumbered pages 



* Perhaps merely pasted into Dr. Harris^ copT* as b is 
not found in mine. 
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in double columns, marked by Dr. 
Harris as received Sept. 28, 1830. 
2d, fourteen pages, the last blank, in 

• 

single narrow newspaper columns, evi- 
dently the columns of the Disseminator, 
and unnumbered. 3d, fifty-six ordinary 
pages (numbered 18-65, 46-53 — cor- 
rected in pencil to 66-73); o^ these 
pp. 18-41, bearing date August 20, 
1830, were received by Dr. Harris Aug. 
II, 1834; pp. 42-49, Oct. 21, 1831; 
pp. 50-57, Sept. 24, 1832 — Dr. Harris 
remarks : " probably no more printed 
before Nov. 2, 1832, when the preced- 
ing pages were read to the Philoso- 
phical Society*'; pp. 58-65, July 21, 
1833?; pp. 66-73, July 21, 1834 — Dr. 
Harris adds at the end of this : ** All 
the foregoing seems, by the copies done 
up by Mr. Say's orders, to have been 
printed before 1834, the last sheet [of 
8 pp.] probably in 1833, with the title." 
4th, eight ordinary pages in smaller 
type, numbered 7 3 J, 74-80, dated in 
print Aug. i, 1834 and received by 
Harris from Mrs. Say in November. 
These last eight pages are not mentioned 
by Dr. LeConte, and continue the de- 
scriptions of species of Elater, species 
16-48, found on pp. 603-614 of the 
Compl. Writ. Dr. Harris however, 
states on his copy that the title page 
** was issued to include all that has been 
printed as far as end of page 65." My 



copy contains eight pages more than 
that.] 

P. 528. Clivina quadrimaculata^ line 
5 ; for punctures, read spots. 

P. 531. Chlaenius circumcinctus. 
Length over \ of an inch — Dissemi- 
nator. 

P. 593. The footnote is wanting in 
the New Harmony pamphlet. 

P. 596. Agrilus biiiruatus, ** A vari- 
ety occurs in Indiana, which instead of 
having the vitta etc. fulvous, has them 
silvery; another variety has the vitta 
obsolete" (omitted by printer). 

P. 600. Elater viridipilis. [viridi- 
pennis in the New Harmony pamphlet, 
to which Dr. Harris adds: viridipilis 
in the original manuscript and in the 
Annals Lyceum N. Y., i, 257]. 

P. 609. Elater fenestratus. Cannot 
find any description of fenestratus. 

P. 611. Elater inquinatus. The 
penultimate joint is not lobed; it is 
only oblique and the last one slender, 
which gives the semblance of a lobe. 

P. 660. Oedema apicalis, [Apicialis 
in the first Barabino pamphlet]. 

P. 671. Scymnus terminatus^ line 2 ; 
add : and Massachusetts. 

P. 676. Allantus epinotus, Sam- 
buci Harr. 

P. 782. Megachile poUicaris. [Me- 
gatchile policaris ii\ the first Barabino 
pamphlet]. 
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LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE. — V. 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Gonodontis hypochraria H.-S. I have 
described this larva prcviousl^r (Ent. News, 
V, 61), but the present description is more 
full and exact. 

^.^S' Regularly elliptical from upper as- 
pect, one end depressed, wedge-shaped from 
sideaspectjthe thicker end obscurely truncate, 
consisting only of a slight flattening ; surface 
neatly hexagonally reticular, the reticula- 
tions distinct and raised, very narrow, but 
with rounded tubercles at the angles as large 
as one third the diameter of a cell area. On 
the side taking the light, the tubercles are 
dark, pale on the dark side, and on the edge 
view plainly protruding. The ^%% is well 
rounded, without sharp angles; color shin- 
ing greenish white, opaque; later opaque 
pink and finally gray-black. Size .8 X .6 X 5 
mm. Hatches in 10 days. 

Stags I. Head large, round, dark brown 
on vertex, face strongly mottled with white ; 
width about .25 mm. Joints 5 to 9 enlarged a 
little centrally by small blunt processes 
bearing tubercle iii ; otherwise smooth. 
Ground color white ; all of the thorax, joints 
10 to 12 dorsally and large diamond shaped 
dorsal patches on joints 5 to 9 dark vinous 
brown, joined by a narrow dorsal line and a 
finer subdorsal one ; feet dark ; venter with 
large spots connected like the dorsal ones 
and joining those somewhat narrowly on the 
sides. Setae imall, stifi*, dark, not percepti- 
bly glandular; tubercles obsolete The lar- 
vae progress slowly and are rather sluggish. 
Later the pale spaces are cut by several 
dusky lines, being resolved into a number of 
white spots. A dorsal pair on the anterior 
edge of the segment are a little elevated while 
the brown elevations are less conspicuous. 
Anal plate edged with pale. 

Stage II. Head thin, flat before, disk-like, 
shallowly bilobed; red-brown, spotted with 



white ; four spots in front cover most of the 
surface, clypeus pale ; two spots on the nar- 
row sides ; width about .5 mm. Body essen- 
tially as before, the lateral blunt, brown 
processes present on joints 5 to 9, segments 
banded irregularly centrally with red-brown, 
connected by a number of indistinct brown 
lines; interspaces broadly luteous, with 
many small bright white spots. On joints 
8 to 13 the brown dorsal band predominates 
and the segmental bands are fainter, being 
absent on joints 10 to 13. Thorax all dark 
above, feet pale, abdominal feet dark. Brown 
ventral stripe rather distinct. Later the 
brown color pales and only the low processes 
(post stigmatal) remain dark. 

Stage III, Head rounded, squarish, 
scarcely bilobed, half as thick as high, whit- 
ish, dotted, with brown, forming a border 
about the face which has the clypeus and 
four spots confluent therewith whitish ; ver- 
tex and sides traversed by three brown pul- 
verulent bands on each lobe ; width about 
I mm. Body cylindrical, smooth, the thorax 
contracted, bent backward at joint 5, all the 
feet appressed, the thoracic segments com- 
pressed laterally. Greenish brown, not 
dark, except around the very slight elevation 
behind and above the spiracle (tubercle 
iii) and in three spots subventrally in an 
oblique row and very slight dashes in the 
center of the segments. A dark dorsal line 
and mark on the foot of joint 10 in front, 
subventrally on joints 1 1 to 13 ; thorax darkly 
shaded. A number of very fine dotted white, 
longitudinal lines, viz.: addorsal, obscure; 
subdorsal, more distinct and on joints 6, 7 
and 8 anteriorly breaking up into two or three 
rather large white spots, the most anterior 
of which is placed inward, next the dorsal 
line ; there are three other Uoet on tM sMet 
and three siibTentninT- 
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double ventral line. The lower two of the 
side lines are somewhat broken by large 
white spots on the anterior portion of joints 
6 and 7. Lines lost on the thorax. Other 
examples are more heavily shaded with dark 
brown so that the lines are broken, especially 
centrally on the segments. 

Stage IV. Head flat before, sides and ver- 
tex continuous and of even width, a slight 
shallow notch. Face with an irregular pale 
mark composed of a white clypeus and four 
confluent dots, surrounded by a dark brown 
border, dotted with white; sides and vertex 
white, mottled with brown, especially in the 
center of the side posteriorly and in vertical 
notch; width about 1.5 mm. Body cylin- 
drical with slight subventral ridge, thorax 
somewhat smaller; anal plate large, trian- 
gular, not cornified; tubercle iii in a slightly 
elevated black spot. Brown, finely streaked 
longitudinally with white, intermixed with 
a few black dots. An obscurely double, 
blackish dorsal line, each side of which on 
joints 6, 7 and 8 are two white dots, the 
anterior one nearest the line. Thorax sub- 
ventrally and a dot before the spiracle on 
joint 5, an oblique subventral dash on joints 
5 to 10 and joints 1 1 to 13 subventrally black. 
All rather obscurely marked, brown, resem- 
bling bark. During the stage the color pales 
to an almost whitish brown making the white 
linings obscure and the black dots prominent. 

Stage V. Head as before, the sides and 
vertex pale, faintly marbled with pale lu- 
teous; width about 2 mm. Body straight, 
cylindrical, rather short and robust, smaller 
than the head ; a slight dorsal elevation on 
joint 12 composed of the prominent tuber- 
cles i ; anal plate and leg shields large. Pale 
wood brown, speckled with black; i. e. the 
tubercles and some irregular dots, besides a 
narrow double dorsal line, black. The line 
is pulverulent and fainter in the incisures. 
A similar, browner ventral line. Feet pale; 
a dark subventral shade on thorax. Setae 
obscure; dorsal tubercles a little prominent. 

Stage VI. Head square, face flat, rounded, 



slightly narrowed above; broadly, shallowlj 
bilobed, equal in thickness above and below ; 
clypeus high, the paraclypeal pieces reaching 
the vertical notch ; width 2.8 mm. Color 
pale wood brown, face strongly mottled with 
dark brown around the margin ; clypeus and 
an area on either side pale; sides faintly 
marbled with pale brown, most distinctly on 
vertex. Body cylindrical, rather robust, neck 
slightly narrowed; smooth, tubercles I on 
joint 12 produced; subventral fold slightly 
prominent, waved; anal shields large, 
rounded. Thoracic feet rather small, equal. 
Pale wood brown, faintly mottled with red- 
brown ; a narrow, geminate, pulverulent, 
black dorsal line, slightly broadening into a 
shade on joints 12 and 13. Medio-ventral 
line pale and reddish; a broad, double, dif- 
fuse, shaded subventral black band. Tuber- 
cles and several dots in lateral region black, 
spii-acles black ringed; feet slightly lined 
with black at base. Variation not marked. 
The lateral dots may be faint or distinct, 
rarely connected into a broad lateral shade, 
bordered above by a waved subdorsal line and 
reaching over lateral region to below sub- 
ventral fold. The usual form is pale brown 
with single dorsal and paired subventral 
blackish bands; tubercles i of joint 12 conic- 
ally produced. 

Cocoon a coarse net of brown silk between 
leaves. The larvae refused oak, but fed 
readily on persimmon and apple. Found at 
Brookhaven, Long Island, N. Y., eggs June 
loth, mature larvae August loth. 



A NEW MELOID BEETLE PARASITIC 
ON ANTHOPHORA. 

Leonia neomexicana^ n. sp. — Length about 
II millim. Black, including legs and anten- 
nae; elytra fulvous. Form of L, rileyi^ 
with a rather sparse black pubescence; 
mandibles stout, curved, entire, blunt at tip; 
antennae stout, 10 -jointed, first joint cam- 
panulate, shorter and more abruptly swollen 
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distalljr than in rileyi ; second and third joints 
equilateral like the following ones, not 
oblique with one side produced as in rileyi \ 
second joint sensibly shorter than the third ; 
third slightly longer than the fourth ; fourth 
to ninth about equal in length, but the distal 
joints narrower than the proximal; terminal 
joint similar to the penultimate one, whereas 
in riUyi the last two joints are dissimilar. 
Prothorax as in rileyi^ shining, sparsely 
punctured ; elytra about as in rileyi\ covering 
at the sides about two-thirds of the first 
abdominal segment. Hind margins of abdom- 
inal segments narrowly testaceous; surface 
of segments shining, with broad shallow 
punctures. At the sides the ventral segments 
encroach upon the dorsal area, the dorso- 
ventral sutures being marked by deep sub- 
lateral channels. Legs as in rileyi\ claws 
simple, with a strong basal bristle. 

Hab. — Mesilla, New Mexico, about the 
first of August, 1896, on a wall in which were 
many ne%i% oi Anikophora vallorum (Ckll.). 
This was sent at the time of its discovery to 
Dr. Horn, and it is much to be regretted 
that he did not live to publish an account of 
it. When recently in Philadelphia, I found 
it in Dr. Horn's collection, and was able to 
draw up the above description. L. neomtx- 
icana is very distinct from Hornia minutipen- 
niSf and quite sufficiently so from Leonia 
rileyi^ as the following table of the North 
American Sitarini shows : — 

Antennae 11 -jointed; head, thorax and 

legs bright ferruginous. 

Hornia minutipennis Riley* 

Antennae 10 -jointed. 

Black ; elj'tra fulvous ; second and third 
antennal joints equilateral. 

Leonia neomexicana Ckll. 
Dark ferruginous; elytra testaceous; 
second and third antennal joints conspic- 
uously inequilateral 

Leonia rileyi E. Dug^s. (Mexico.) 

All three are parasitic in nests of Antko' 
phora, r. D, A. Cocktrell. 

N. M. Agr. Exp, Sia. 



A NEW PULVINARIA FROM MASSA- 
CHUSETTS. 

Pulvinaria cocker elliy n. sp. $ Scale 
yellowish brown« small, nearly hemispherical 
in outline, slightly convex, 4 mm. long, 3! 
mm. broad. Ovisac 7 mm. long, 3 mm. broad 
and a little more than i mm. in thickness. 
Texture soft, clear white, powdery and 
sticky. Eggs small oval, white, situated in 
an oval cluster on the under side of the leaf 
beneath the ovisac. Newly hatched larvae 
clear white. $ Scale cleared and mounted 
transparent slightly tinged with yellow. 
Legs, antennae, mouthparts and anal plates 
light yellow. Antennae 8 segmented, 3 quite 
long, 4 next, 7 is the shortest (see table of 
measurements all in micromillimeters). The 
hairs on the antennae are as represented in 
the drawing, usually 18. The length and 
breadth of the antennae seem to be quite con- 
stant in all of the material examined. Legs 
normal. Coxa broader than long, the legs 
usually have about 23 hairs on each (see fig- 
ure of leg). Marginal spines stout, bulbous 



^ 




Antenna. 



Leg. 
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Hab. — On the under side of the leaves of 
Spiraea salicifolia^ at Methuen, Mass., and 
on the under side of the leaves of Prinos 
verticillatui^ at Andover, Mass., 1898 (in the 
woods at each place). The joung begin to 
appear about July 10 and the full grown scale 
with ovisac the following May. The scales 
become dry and drop off about the last of 
June, none can be found in July. AVhen I 
sent this coccid to Prof. Cockerel! last year, 
he, then being very busy, made a hasty 
examination of my mount and scales with 
ovisac. Some of the ovisacs did not have 
any scales, and I did not state this to him at 
that time. The mount showed the antennae 
to be almost indentical with those of Lick- 
tensia viburni Sign., and he supposed it to 
be a variety of that species. Being later 
doubtful of this, he requested ine to study the 
insect with better material, and the result 
has been to prove that it cannot belong to 
Lichtensia, as it does not have the scale cov- 
ered with its ovisac. 

Antenual Segments. 
12345678 

Length 56 44 88 60 44 28 24 52 

Width 80 56 36 28 24 20 20 16 

Formula 3418(25)76. 

Measurements of Leg. 

Femur 

with Tarsal Claw 

Coxa Tro- Tibia Tareu» Claws Digi- Digi- 

chanter tules tules 

Length 112 264 176 84 24 60 36 
Width 140 92 44. 28 28 

G. B. King. 
Lawrence y Mass. 



JANET'S RECENT OHSERVATIONS 
ON ANTS, ETC. 

Several recent papers ♦ by Charles Janet, 



•Note 17. Syst^mc glandulairc t^giimcntaire de la 
Myrmica rubra. Observations diverses sur les Fourniis. 
30 pp. 9 figs. Paris, 1898. 



the well known authority upon ants, wasps, 
and bees, deserve mention. All are written 
in the concise and clear style characteristic 
of the author. 

In Note 17, nine classes of glandular organs 
are defined, of which the integumentary 
system alone comprises eight pairs: (1) 
Unicellular glands opening separately at the 
bases of the antennae. (2) Well developed 
unicellular glands with a common reservoir 
at the base of either mandible. (3) Maxil- 
lary glands. (4) Labial glands, derived from 
the larval silk glands. (5) Glands of the 
median segment, possibly odoriferous to ena> 
ble members of the same colony to recognize 
one another. (6) Poison glands of the fe- 
male, also accessory glands, alkaline in reac- 
tion, serving — the author suggests — neither 
to lubricate the sting nor to complete the 
composition of the poison, but to neutralize 
superfluous formic acid remaining upon the 
insect itself. (7) Glands of the sheath, also 
represented by certain glands in the male. 
(8) Glands of the ninth segment. 

All the integumentary glands except the 
poison glands secrete alkaline fluids which 
are believed to protect ants from the dele- 
terious effects of their own formic acid. 
Thus, Janet finds that formicaries give an 
alkaline reaction which varies in rapidity and 
strength according to the species of ant and 



Note 18. AiguUloD de la Myrmica rubra. Appareil de 
fermeture de la glande ^ venio. 27 pp., 3 pis., s text 
flgs. Paris, 1898. 

Note 19. Anatomie du corselet de la Myrmica rubia 
n:ine. M^m. soc. tool. France, 1898. pp. 393-450, pi. 6, 
25 text figs. 

Extr. comptes rend, stances acad. sc. : — 

No. 12. Sur unc cavite du t^nment servant, dlies la 
Myrmicinae, \ Staler, au contact de Tair, ua prodnit de 
secretion. T. 126 (1898), 4 pp. 

No. 13. Reaction alcaline des chambres et galeries des 
nids dc Fourmis. Dar^e de la vie des Fourmisd^capKl^ea. 
T. 127 (1898), 4 pp. 

14. Sur un organe non d^rit senraat ^ la fermeture do 
reservoir du venin, et sur le Mode de foncdonaeaeat de 
Taiguillon chez les Founnts. T. 127 (i8g8), 4 pp.. 

No. 15. Sur le mecanisme du toI ches lea InicctiS T. 
128 (1899), 4 pp. 
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in correlation with the development of the 
acid and alkaline glands of that species. 

This paper also records a number of mis- 
cellaneous observations upon the cleanliness 
of ants* nests, the vitality of queens, etc. 
and portions of the paper are republished in 
Nos. 12 and 13. 

Note 18 is a valuable contribution to the 
literature upon the hymenopterous sting. 
The organ in Myrmica is thoroughly de- 
scribed and figured, the results of other 
workers being supplemented by numerous 
original observations. The apparatus con- 
trolling the flow from the poison gland is 
described for the first time in Note 18, from 
which No. \\ is an extract. 

Note 19 is an important paper of nearly 
sixty pages upon the anatomy of the thor- 
acic region which, as including the median 
segment, is termed corselet. Eight clear 
figures express the forms and relations of the 
thoracic sclerites. Only one who has under- 
taken a similar subject can appreciate the 
success with which the author has explained 
the positions and functions of the thoracic 
muscles, especially those concerned in flight. 
Although the paper deals chiefly with a sin- 
gle species in a purely descriptive way, the 
character and number of the illustrations, 
abundantly facilitate the comparison of 
Myrmica with other groups by the morphol- 
ogist. Paper No. 15 is a repetition of a part 
of Note 19. 

The amount of study represented by the 
interesting papers of Janet is frequently dis- 
guised by the author's conciseness of expres- 
sion. 



THE PANURGINE BEES. 

With reference to Mr. Ashmead's article on 
pp. 373-376, the following remarks may be 
appropriate : — 

(i.) Perdita {Corkerellid) hyalinm 3 htt 
the hind claws simple, and the front Mid 
middle claws deeply cleft. So also pm 



and other allied forms. I have examined 
Cresson's type of hyalina in Philadelphia. 
The <f of beata^ the type of Philoxanthus, 
is unknown. 

(2.) Parandrena Rob., has nothing to 
do with Panurginus ! 

(3.) Biareolina is ordinary Andrena with 
two submarginal cells ; Callandrena is appar- 
ently derived from a very distinct section of 
Andrena belonging to North America i^A, 
fulchella Ac). It is quite impossible to 
imagine that these genera have any blood- 
relationship, except through Andrena ; con- 
sequently, they cannot be united. 

(4.) Hetntkalictus is I believe, an Ameri- 
can derivative of Halictus^ its resemblance 
to Dufourea being due to convergence. 
There is a marked difference in the venation, 
the first recurrent nervure in Dufourea 
joining the second submarginal cell at its 
extreme base, while in Ilemihalictus it joins 
it not far from the middle. Mr. Ashmead 
tells me, however, that he has seen an 
undescribed species presenting intermediate 
characters. 

(5.) Hesperapis (not Hesperaspis) is very 
distinct from Rhophitoides by the short 
dagger-like tongue, as originally described 
by me. 

(6.) Pseudopanurgus is a compact and 
easily recognized group, belonging to the 
arid region ; it is a matter of taste whether 
one calls it a genus or a subgenus of Panur- 
ginus. 

(7.) Nomadopis I can now accept, 
because the species on which it was founded 
is not the Perdita zonalis Cr., but a species 
quite distinct from any Perdita. I had the 
pleasure of seeing it recently in the Nat. 
Museum. 

It is hardly necessary for me to say, that I 
value extremely Mr. Ashmead's table of bees ; 
and disagreement as to details must not be 
taken for diaparagement of the whole. 

r. D. A. C0ek9rmU. 
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Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scudder. xi -f- 206 pp. 
i2mo. $1.25. 

An introduction, for tlie joung student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost sureljr met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
put pose to treat them as if they were so many 
mere postage-stamps to be classifled and ar- 
ranged in a cabinet. He has accordingly 
■ added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Holt & Co.. New York. 

Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 



By Samuel H. Scudder. 186 pp. 
$1.00. 



i6mo. 



In this book the author has tried to present 
in un technical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a tingle 
butterfly as a special text, one may discourse 
at pleasure of many ; and in the limited field 
which our native butterflies cover, thib meth- 
od has a certain advantage from its simplicity 
and directness. 



A. SMITH & SONS, 269 PEARL STREET, New York. 
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THE SPECIES OF MYRMECOPHILA IN THE UNITED STATES- 



BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



The first species (»f Myrmecophila 
from the United States, two of them, 
were described by Briiner in 1884. 
An earlier, but probably mistaken refer- 
ence to them was doubtfully made by 
Harris in 1841 (Ins. inj. vetj., 125), 
where he speaks of 

** minute jumping insects, rather less than 
one tenth of an inch long, of a broad oval 
shape, and black color, without wing-covers 
or wings, but furnished with short thick 
hinder thighs. ... It is possible they may 
come near to the genus Myrmecophila, 
which was unknown to me at the time [when 
they were seen] ; and since then these 
minute insects have escaped my observa- 
tion." 

They were distinguished from Hal- 
tica ; but as some cucumber vines were 
" much infested " by them, as the ref- 
erence to them was expunged by 
Harris from the second edition of his 
treatise, and as no species of the genus 
has since been recognized in New Enir- 
land, it is probable that these creatures 
had nothing to do with Myrmecophila. 
Fitch (Rep. ins. N. Y., vi-ix, 1S6) 
very reasonably thinks they may have 
been a species of Podura, but if so, the 
" thick hinder thighs " were a mistake 
of observation. 



Since 18S4 Bruner has recognized, 
named and distributed, but not de- 
scribed, two other species of the genus, 
and previously Saussure had described a 
species from South America (Colom- 
bia). I give here descriptions of all 
these North American species, together 
with a fifth now first recognized, and 
add a table for their separation. In his 
first description of our Myrmecophilae 
Bruner insists upon certain thoracic 
markings as a distinctive feature of 
M, pergandet. These markings 
occur, however, in all the species, 
although more noticeable in some 
specimens than in others; I have 
accordingly not mentioned them in my 
descriptions. 

The different species are widely dis- 
tributed over our country, but there are 
vast tracts where none are vet known to 
occur, although the conditions would 
appear wholly favorable. Two species 
are found on the Pacific coast west of 
the Sierras, one in the north, the other 
in the soutli ; two others west of the 
Mississippi and east of the Rocky Mts., 
one of them having been found in Min- 
nesota, Nebraska and northern New 
Mexico, the other in eastern Nebraska 
only ; while the fifth species is confined 
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to the Atlantic coast from Maryland to 
Georgia. The interior basin between 
the great continental ranges, the Gulf 
States, and the region between the Alle- 
ghanies and the Mississippi, as well as 
the North Atlantic district are, so far 
as we yet know, uninhabited by Myr- 
mecophila. Saussure draws attention 
to tlie fact that while the common 
European species is found throughout 
the south of Europe and also in Ger- 
many, and especially in Saxony, it is 
unknown in intervening districts, such 
as Switzerland, where certainly the 
examination of ants* nests has been car- 
ried on extensively. 

It is not a little curious that so little 
is known of the male of Myrmecophila. 
Although two species of the genus are 
known in Europe and one of them is 
not uncommon, Brunner von Wat- 
tenwyl says the male is unknown to 
him, Saussure has but once seen one, 
and this was destroyed before he could 
describe the genitalia, and Fischer of 
Freiburg has seen the male of one 
species only, and in his classical work 
refers to it only by the words: "lam. 
supraanalis mihi non rite visa." It is, 
however, figured in Cuvier*s R^gne 
anim., Disc, ed., pi. 82, fig. 2. Yet in 
the forty specimens from tlie United 
States I have had before me at this time 



for study, sixteen of them are males, 
and represent all but one of the five 
species. 

So far as I have been able to observe 
— the stout hind . femora generally 
interfere with a lateral view — the 
species do not differ greatly from each 
other either in the male or the female 
abdominal organs. The tips of the 
ovipositor often appear very different in 
different individuals of the same species, 
but this is due to desiccation. As to 
the male organs, little can be seen 
except a somewhat protuberant and 
apically rounded haustrate plate, as 
deep or almost as deep as broad, 
apically cleft' — the subgenital plate; 
this partially or wholly conceals within 
its upper margins a pair of not very 
slender, blunt, cylindrical, incurved 
cerci, which do not reach the tip of the 
plate and are overshadowed by a mi- 
nute triangular or rounded quadrate 
supiaanal plate. 

I have given under each species all 
that I can learn about the special asso- 
ciation of these smallest of Orthoptera, 
and I am glad to acknowledge my 
indebtedness to Messrs. Pergande and 
Ashmead through Dr. Howard for de- 
termining some of the ants in whose 
nests they were found. Mr. Pergandc's 
further aid is clear from the text. 



Table of the North American species of Myrmecophila. 

a^ Body relatively large or of medium size, broad oval, depressed; hind femora 

pyriform, distinctly more arcuate below than above. 

b ^ . Body nearly twice as long as broad ; front border of pronotum narrowly 
margined with luteous ........ per^andei. 
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b^. Body about half as long again as broad, front border of pronotum of 
same color as disk. ........ formicaruni, 

a^. Body relatively small or minute, less broad, convex; hind femora ovate, as 
arcuate above as below. 

b ^ Of medium size, the female at least 3 mm. long, generally* very dark 
castaneous in color . .* . . . . . . oregoncnsis, 

b'^. Of small or minute size, the female but little if at all exceeding 2 mm. 
in length, light testaceous in color. 

c^. Larger, the female exceeding 2 mm. in length, relatively broad, 
moderately tomentose, the segments not margined posteriorly with 
darker color; hind tibial spurs nearly half as long as tarsi. 

nebrascensis, 
c^. Smaller, the female not exceeding 2 mm. in length, relatively 
slender, sparsely tomentose, the pronotum and succeeding larger seg- 
ments posteriorly margined rather broadly and feebly with fuscous ; 
hind tibial spurs much less than half as long as tarsi nehawkae. 



Myrmecophila pergandei. 

Myrmecophila fcrgandci Brun. ! 
Can. cnt., xvi, 42-43, fig. 4 ab (1884) ; 
Riley, Stand, nat. hist., ii, 181 (1884) ; 
Brun., Publ. Nebr. acad. sc.,. iii, 33 
(1S93). 

Of large size for this genus, broad oval, 
about twice as long as broad, depressed, 
especially behind the prothorax, very 
sparsely tomentose, testaceo-castaneous, 
obscurely and somewhat broadly infuscated 
on both front and hind margins of the 
pronotum and on the hind margins of the 
segments behind it, the extreme front margin 
of the pronotum luteous, the head fusco- 
testaceous, the antennae as long as the body, 
luteo-tcstaceous, luteous basally, the legs 
testaceous, more or less faintiv infuscated. 
Pronotum truncate in front and behind, the 
front margin about two thirds as broad as the 
hind margin, the sides well rounded and 



considerably deflexed ; mesonotum and meta- 
notum equal, much longer than the first or 
second abdominal segments, which are equal 
between themselves. Hind femora pyriform, 
their generally oval shape being slightly 
produced apically, distinctly more arcuate 
below than above, less than twice as long 
as broad; outer hind tibial spurs more than 
half as long as the tarsi. Cerci moderately 
slender, about as long as the hind femora; 
ovipositor slightly longer than that. 

Length of the body, 4.25 mm.; breadth, 
2.25 mm. 



3 9 . Washington, D. C. with For- 
mica rufa in rotten logs, Pergande 
(Bruner) ; Same, with Camponotus 
pennsylvanicus (Bruner) ; Georgia, 
Morrison. According to Bruner it is 
also found in Maryland. It is also 
given by him in his 4ist of Nebraska 
Orthoptcra but probably by mistake. 



*Some specimens seen, probably from immersion in alcohol, are testaceous. 
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With regard to the reference here, 

and below, to Formica rufa^ Mr. Per- 

gande informs me that this ant has 

not yet been found in North America. 

Prof. Bruner writes that M» pergandei 

is '' found most commonly with a large 

yellowish red ant that lives in rotten 

logs," which Mr. Pergande tells me is 

Camponotus melleus Say. '' I have 

however found this Myrmecophila," 

Mr. Pergande adds, " quite frequently 

in the nests of Camponotus pcnnsyU 

vanicus DeG., Camp, margiftatus 

Latr., Formica subscricea Sjiy, Form, 

Integra Nyl., Apkacnogaster tennes- 

secensis Mayr, and Crematogaster tin- 

eolata Say." 

The flatness of the body and its great 
size renders this species readily distin- 
guishable from all others except the 
next species, from which it is separable 
by its slenderer form and luteous edged 
pronotum, as well as by its being more 
sparsely tomentose, by the greater 
length of the thoracic as compared 
with the abdominal segments, and by 
its rather longer cerci. 

Myrmecophila formicarum sp. nov. 

Of large or medium size, broad oval, about 
half as long again as broad, depressed, 
especially behind the pronotum, sparsely 
tomentose, nearly uniform testaceo-castane- 
0U6, the head and hinder part of abdomen a 
little infuscated, the antennae fully as long 
as the body, luteo-testaceous, luteous basally, 
the legs luteo-testaceous. Pronotum shaped 
precisely as in M. pcri:^andei\ mesonotum 
and metanotuin ecjual, slightly longer than 
the first and second subequal abdominal seg- 
ments. Hind femora subpyriform, distinctly 



more arcuate below than above, less than 
twice as long as broad; outer hind tibial 
spurs fully half as long as the hind tarsi. 
Cerci moderately slender, slightly inflated 
beyond the base, distinctly shorter than the 
hind femora; ovipositor considerably longer 
than cerci. 

Length of body, $, 3-75 mm., ?, 3.75 
mm. ; breadth, $, 1.8 mm., ?, 2.75 mm. 

I <f 1 3 ?• Sisson, Cala., Sept. 3, 
A. P. Morse, with Camponotus laevi- 
gatus Sm., as determined by Pergande ; 
El Dorado Co., Cala., Feb. (Bruner) ; 
Placer Co., Cala., Sept. (Bruner) ; 
Coronado, Cala., Blaisdell (Bruner). 

This species differs from its nearest 
ally, J/, pergandei,, in its stouter form 
and uniformly colored pronotum ; from 
the other species by its flatter body, 
and from all of them but M. oregonen- 
sis in its considerably large size ; from 
M. oregonensis it may be distinguished 
by its greater stoutness, lighter color 
and longer hind tibial spurs. 

Myrmecophila oregonensis. 

Myrmecophila oregonensis Brun. ! 
Can. ent , xvi, 43 (1884); Fletch., 
Rep. exp. farms Can., 1888, 63 (1889) ; 
Tayl., Ott. nat., xii, 59 (1898). 

Of medium or, in female, above the medium 
size, oval, convex, considerably less than 
twice as long as broad, sparsely tomentose, 
densely and most minutely punctate, fusco- 
castaneoiis, the head fuscous, the antennae 
about as long as the body, luteous or luteo- 
testaceous, the legs and cerci the same, the 
hind femora sometimes duskier. Pronotum 
with front and hind margins truncate, the 
sides well rounded, faintly tumid and 
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strongly and roundly deflexed, narrowing 
anteriorly so as to be scarcely two thirds as 
broad in front as behind; mesonotum and 
metanotum equal and distinctly broader than 
the subequnl first and second abdominal 
segments. Hind femora ovate, similarly 
arcuate above and below, about twice as long 
as broad; outer hind tibial spurs much less 
than half as long as the tarsi. Cerci moder* 
ately stout, hardly tapering except in apical 
half, distinctly shorter than the hind femora ; 
ovipositor considerably longer than the cerci 
and fully as long as the hind femora, luteous, 
apically dark castaneous. 

Length of body, J, 3.25 mm., ?, 3.65 
mm.; breadth, (J,, 1.8 mm., $,2 mm. 

9 ^ , 8 9 , besides immature speci- 
mens. British Columbia, G. W. Tay- 
lor (Bruner) ; Divide (Cottage Grove) 
Or., Sept. 12, A. P. Morse; Siskiyou, 
Or., Sept. 5, A. P. Morse, with For- 
mica ncorufibarbis Em., as determined 
by Pergande ; Portland, Or., June 19 
S. Henshaw, under a stone with ants 
(Mus. Comp. Zool.). It is reported 
from Victoria. Vancouver's Island, by 
Fletcher and Taylor. Dr. Fletcher 
informs me that it is ** common in Brit- 
ish Columbia under almost everv slab 
of wood in some places, whether there 
are ants there or not." 

This species is smaller than the two 
preceding and especially than J/, per- 
gandei ; from both it further differs by 
its more convex body and from AI. for- 
inicarum by its slenderer form, darker 
color (though some specimens seen are 
quite as light, but probably from im- 
mersion in alcoiiol) and shorter hind 
tibial spurs ; from the next species it 
differs in the points mentioned under 



that species and from Af. nehawkae 
by its much greater size. 

Myrmecophila nebrascensis. 

Myrmecophila nebrascensis Brun. !, 
Publ. Nebr. acad. sc, iii, 33 (1893) — 
undescribed ; Lugg., Orth. Minn., 260, 
fig. 169 (1898) — undescribed. 

Of medium size, oval, convex, about half 
as long again as broad, moderately tomen- 
tose, testaceous, sometimes feebly infuscated 
(in which case the disk of the pronotum is 
clear), the antennae rather longer than the 
body, uniform testaceous, occasionally feebly 
duskier, the cerci the same, the legs pale 
testaceous. Pronotum with front and hind 
margins truncate, narrowing so as to be 
nearly three fourths as broad in front as 
behind, the sides rounded but not full, 
strongly and roundly deflexed ; mesonotum 
and metanotum equal and somewhat but not 
greatly longer than the subequal first and 
second abdominal segments. Hind femora 
ovate, similarly arcuate above and below, 
much less than twice as long as broad ; 
outer hind tibial spurs nearly half as long as 
tarsi. Cerci rather small, not very slender, 
tapering only in apical half, very much short- 
er than the hind femora; ovipositor small, 
scarcely longer than cerci. 

Length of body, J, 2.25 mm., $,2.5 mm.; 
breadth, J, 1.5 mm., J, 1.65 mm. 

4 <?» 7 9. West Point, Nebr., 
May 6 in ants' nests — Formica ruf 
(Bruner) ; Santa F^, New Mex., under 
a stone, T. D. A. Cockerell, with For- 
mica exsectoides Forel, as determined 
by Ash mead, Aug. Lugger figures it 
from Minnesota. 

As noted above, Mr. Pergande states 
that Formica ruf a is not known in 
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North America. Professor Bruner de- 
scribes the species so named by him as 
'' the large red ant that builds mounds 
of sticks, so common throughout a 
large portion of the northern United 
States." On asking Mr. Pergande, 
what this species might be, he replies: 
"What the particular species is with 
which M. nebrascensis is associated, 
I am unable to say, though I incline to 
the belief that it equally frequents the 
colonies of Forfnica puberula Em., 
Form, integroidcs Em., Form, rubi- 
ginosa Em., and possibly other forms 
belonging to the great Rufa group." 

This species is easily separated by 
its size from M, pergandei on one side, 
and M. nehawkae on the other ; from 
M. formicarum it diflcrs by its more 
convex body and also by its smaller 
size ; and from M, oregonensis^ to 
which it is most closely related, by its 
smaller size, lighter color, anteriorly 
broader pronotum, the more equal 
breadth of the posterior thoracic and 
anterior abdominal segments, its rela- 
tively broader hind femora, longer hind 
tibial spurs and shorter ovipositor. 

Myrmecophila nehawkae sp. nov. 

Myrmecophlla nehawkae Brun.l 
MS. 



Of minute size, long oval, convex, much 
more than half as long again as broad, 
sparsely tomentose, dull testaceous, the pro- 
notum and succeeding segments posteriorly 
margined rather broadly and feebly with 
fuscous, the former also narrowly edged 
with dull luteous in front; head more or less 
infuscated; antennae scarcely so long as the 
body, luteous or luteo-testaceous, as are also, 
but sometimes more pallid, the cerci and 
legs. Pronotum shaped as in M. nebras- 
C€nsis\ mesonotum and metanotum equal 
and scarcely longer than the subequal first 
and second abdominal segments. Hind 
femora ovate, at least as arcuate above as 
below, not more than half as long ag^in as 
broad; outer hind tibial spurs much less 
than half as long as tarsi. Cerci short, 
rather stout, tapering from a little beyond 
the base, much shorter than the hind femora ; 
ovipositor fully as long as the hind femora. 

Length of body, g, 1.75 mm., ?, 2 mm ; 
breath, J, i.i mm., ?, 1.5 mm. 

2<f , 3 9 . Weeping Water, Nebr., 
L. Bruner, with Crema togas ter lifteo- 
lata Say, as determined by Pergande. 

This species differs from all the others 
by its minute size, being as far as I 
know the smallest species living, with 
the exception of that found in S- Amer- 
ica. From its nearest ally, the next pre- 
ceding species, from which it differs 
also least in size, it is separable by the 
points brought out in the table. 



Personal Notes. — Dr. J. W. Folsom 
has left Cambridge for Yellow Springs, 
Ohio, where he has accepted the chair of 
natural history at Antioch College. A por- 
tion of his recent studies on the Thysanura 
— the anatomy and physiology of the mouth- 
parts of Orchesella — has recently been pub- 



lished by the Cambridge Museum of Com- 
parative Zoology. 

Dr. A. G. Mayer, the president of the Club, 
has gone again to the Pacific Islands >%-ith 
Dr. Alexander Agassiz in the U. S. Fish 
Commission steamer Albatross and will be 
absent until early in the spring. 
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LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE.— VI. 

BY HARRISON G. DYAR, WASHINGTON, D. C. 



Percnoptilota fluviata Hiibn. This larva 
has been described by European authors 
(quoted in Packard, Mon. Geom., pp. 78, 
564, and by llofmann, Raup. gross Sch. 
Eur., p. 241), but I find no original descrip- 
tions in American literature. 

Bgg' Rounded elliptical, flattened above 
and below; one end depressed, the other a 
little flattened, not truncate. Surface with 
flattened areas, forming a many-sided poly- 
hedron, the cell areas scarcely concave, 
rounded hexagonal. Shining pale greenish 
yellow. Size .6 X -4 X -3 mm. 

Stage I. Head rounded, sordid luieous, 
dark ; width about .3 mm. Body rather thick, 
smooth, of a sordid brownish, without marks, 
rather dark and somewhat transparent. Feet 
pale, setae obscure. After feeding the larvae 
appear green, but dark and sordid, becoming 
more translucent with growth, the thorax 
and joints 10 to 13 only brownish. The larvae 
rest in a curious attitude, upright with the 
distill halfcurled in a spiral. 

Singe II. Head rounded, slightly bilobed, 
with highclypeus; pale brown ; setae short 
and stifl"; width .4 mm. Body long and 
slender, cylindrical, smooth, feet of joint 4 
projecting, cervical shield a little angularly 
elevated. All pale brown, not shining, trans- 
lucent, with five narrow dark brown lines on 
the dorsum (dorsal, addorcal and subdorsal). 
Setaestnall, glandular tipped, pale; tubercles 
colorless, moderate. The food shows green 
and renders the dorsal lines obscure. 

Stage III. Head rounded, sordid luteous, 
two vertical shades composed of brown dots 
extending up the face of each lobe ; ocelli 
bl-ick ; width about .7mm. Body translucent, 
slightly yellowish, green from the food ; dor- 
s:il, addorsal and subdori^al lines, narrow, 
wavy and broken, and traces of a stigmatal 
line, distinct centrally on the segments; spira- 



cles brown shaded and subventral spots about 
the tubercles, giving a superficial resem- 
blance to broken transverse bands. Base of 
thoracic feet anda band on the front of the 
foot of joint 10 dark brown ; feet pale ; skin 
smooth, not shiny. Setae and tubercles very 
small and obscure. 

Stage IV, Head pale brown, thickly dot- 
ted with dark brown ; a diffuse white stripe on 
the face of each lobe widening above; apex 
of clypeus brown; width 1.2 mm. Body 
light green on the ventral half, almost with- 
out marks, only traces of longitudinal lines; 
dorsum darker green, with geminate dorsal, 
addorsal and subdorsal whitish pulverulent 
lines, separated, and the subdorsal edged be- 
low by brown shadings, which are distinct 
intersegmentally and faint in the centers of 
the segments, nearly absent and broken 
into ^pots at the extremities. Abdominal 
feet strongly lined with dark brown, es- 
.pecially the foot of joint 10 in front; thoracic 
feet pale ; spiracles black ringed ; setae short, 
' black, with enlarged pale tips; tubercles 
whitish, bmall : iii before the upper corner 
of the spiracle, iv opposite the lower corner, 
V before, vi below the spiracle subventrally. 
The larvae still rest in a half spiral. 

In the brown form the whole dorsum is 
heavily marked with dark brown, leaving 
diamond shaped intersegmental marks of 
pale brown with brown central dots, the 
lateral margin of the brown wavy. Region 
below spiracles pale brown, scarcely mottled. 
Some examples are intermediate between 
these two forms. 

Larvae from Bellport, Long Island, N. Y. 
Eggs July I2th, mature larvae August 2nd 
and imagoes again on August 12th. 

The larvae fed on Polygonum and another 
common garden weed not determined. 
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A COMPARISON OF THE SYSTEM- 
ATIC DISTRIBUTION OF EURO- 
PEAN AND NORTH AMERICAN 
ORTHOPTERA. 

The Davenport academy of natural sci- 
ences is printing and will shortly issue a 
synonjrmic catalogue of our Orthoptera 
which 1 have prepared. This offers the first 
good opportunity for a comparison of the 
relative representation of the subfatnily 
groups in Europe and the United States, 
using Brunner's Prodronius as a basis for the 
European forms. The following tables show 
the number of species in each subfamily and 
family that are represented in cither country. 



Forficulidae 
Ectobinae 
Blattinae 
Nyctiborinae 
Periplanetinae 
Panchlorinae 
Corydinae 
Oxvhvaloinae 
Panesthinae 

Blaitidae 
Mantinae 
Vatinae 
Empusinae 

Mantidae 

Bacunculinae 

Anisomorphinae 

Bacillinae 

Phasmidae 
Tettijj;iiiae 
Masiacinae 
Tryxalitiae 
Occlipodinae 
Pyri^omorpliinac 
Pamphai^inae 
Acridiinae 

Acrid iidac 

Phaneropterinae 
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Conocephalinae 

Saginae 

Locustinae 

Decticinae 

Callimeninae 

Ephippigcrinae 

Hetrodinae 

Gryllacrinae 

Stenopelmatinae 

Locuitidat 
Gryllotalpinae 
Myrmecophilinae 
Gryllinae 
Oecanthinae 

' Trigonidiinae 
Eneopterinae 

Gryllidae 

Grand total 
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o 
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471 



These tables bring out clearly the many 
striking contrasts between the Orlhopteran 
fauna of Europe and the United States. A 
few additions to our fauna made since the 
Catalogue was prepared do not affect the 
general results Additions to the European 
fauna since Brunner's Prodromus was pub- 
lisiicd in 18S2 have not been taken into 
account, and the comj^arison is in so far 
faulty. Samuel H. Scudder. 



REARING LARVAE IN TIN BOXES. 

Almost twenty years ago I became dis- 
gusted with the impossibility of keeping 
leaves fresh enough for caterpillars, unless 
in water or on growing plants. Both these 
methods are very inconvenient, especially if 
one travels from one place to another two or 
three times in a summer. Having kept 
botanical specimens fresh in tins it natur- 
ally occurred to me that tin boxes would 
keep food plants in good condition. The 
doubt was if the larvae would bear being 
shut up in close tins. 

Miss Eliot and I tried the experiment with 
several kinds of caterpillars, and it succeeded 
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perfectly. Having beheaded one or two in 
closing the cover of the tin, we then cut 
pieces of scrim a little larger than the tops 
of the boxes, laid a piece over each box, and 
shut the cover over It, thus preventing fur- 
ther executions, and also preventing cocoons 
from fastening box and cover together. 

The "tin-box method" has many advan- 
tages : — the larvae are very easy to watch, 
and are so shut up that they cannot get out 
nnd wander over the house to the annoyance 
of non-entotr.ological persons. Parasites 
cannot find them unless introduced on the 
food plant, a \^ry unlikely occurrence. The 
leaves keep perfectly fresh as long as needed, 
if their stems have been put into water for 
an hour or so before they are given to the 
caterpillars. 

Most of the larvae which go into the ground 
to pupate will pupate just as well on the bot- 
tom of a tin box, without any earth. In the 
case of P. celeus^ P. Carolina^ C. amyntor^ 
and other large larvae which exclude a large 
quantity of fluid, before pupation, an inch of 
sand in the tin gives better results, for it ab- 
sorbes the fluid which otherwise tends to 
make the larvae decay in process of pupation. 
The Smerinthids, both P/iilampflhs^ and 
the smaller sphingids pupate perfectly with- 
out earth. I have had scores of them change, 
each in its small tin — such as druggists sell 
tor ointments, — as well as in larger boxes. 



For travelling this method is delightful. I 
pack each tin as full of leaves as I can and 
leave space for the larvae, shut it tight, roll 
it in paper to prevent possibility of opening, 
and pack all the tins in my trunk. I have 
never had a larva die from such a journey, 
even when the leaves have been devoured 
before its end, and the larva must have rat- 
tled in its box. 

• Of course it is a deal of work to take 
proper care of a hundred or more tins, but 
the results pay well. 

The danger is of over-crowding, but expe- 
rience soon reduces this to a minimum. 

Biscuit-tins, candy-tins, marsh-mallow tins, 
coffee tins, baking-powder tins, spice-tins, 
all have their uses for different sizes or num- 
bers of larvae, and may almost always be 
obtained at a hotel or boarding-house. I 
have even been thanked for ridding the 
housekeeper of her superfluous tin boxes. 

I have not reared every species of cater- 
pillar, and there are many butterfly larvae 
with which I have not experience, but I have 
never seen any species which did not thrive 
in tightly closed tins. 

Of course individuals die, but they would 
probably have died out of doors. It is rare 
to rear every one of a large brood, but 1 
have done so more than once hy this 
method. 

Caroline G. Soule. 
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COLOR-VARIATION IN LARVAE OF PAPILIO POLYXENES, 

AND OTHER NOTES. 



BY CAROLINE G. SOULE, BROOKLINB, MASS. 



In the summer of 1899 these butter- 
flies were remarkably abundant in Bran- 
ck>n, Vt., and on many occasions I fol- 
lowed them from plant to plant collect- 
ing the eggs as fast as they were laid, 
keeping those of each butterfly by them- 
selves. 

Of more than 400 eggs the greater 
number were laid on caraway growing 
by the road, a few were on wild parsnip, 
and more than one third were on a 
patch of parsley in the garden, the 
whole patch not larger than a man's 
pocket handkerchief. 

As the larvae grew they showed 
great variety in color and marks. In 
the stage following the third moult 
some were a little blacker than others. 

After the fourth moult there was al- 
most infinite variety, from those which 
were almost all grass-green with only 
hair-lines of black and very tiny yellow 
dots, to those which were almost whol- 
ly black with hair-lines of green, and 
yellow dots either very large or almost 
imperceptible. 

But the greatest difference was shown 
by thirteen lar\'ae which were abso- 
lutely without green at any stage of 
larval life, and were black and white, 



with yellow dots, in the last stage. 
The black varied much in these also, 
one or two specimens having only hair- 
lines, of white. 

Food made no difference in the color- 
ing, for all the larvae were fed chieffy 
on caraway, and all fared alike. 

The black larvae came from eggs 
laid by butterflies whose other eggs 
gave normal larvae, and they passed 
through the four moults in every case. 
I had the larvae in tin boxes on my 
table, and examined them at least twice 
daily, and each tin contained so few 
larvae that I was able to be perfectly 
sure of the moulting of each one. 

The chrvsalids of these black larvae 
were of the brown type, with no black 
and no green about them, but several 
shades of brown. They were like 
twenty or thirty others formed by nor- 
mal larvae. 

Several of the normal larvae made 
bright green chrysalids with rows of 
yellow down the back. 

Although the first chrysalids were 
formed on August 6th, and others were 
formed daily for many days, only three 
gave the butterfly, and all of these were 
of the green form, and these three never 
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hardened, as did those which have not 
yet given the imago. This fact I no- 
ticed at the time, and kept watch of the 
chrysalids thinking that they might be 
going to decay. 

Out of 55 chrysalids which I kept for 
myself only these three gave the butter- 
fly, yet out of doors there were very 
many freshly emerged butterflies from 
August 1 6th until September 20th, 
and these butterflies oviposited as plen- 
tifully as the earlier ones, giving lai*vae 
which pupated in October, the last one 
I know about pupating on October 
20th. I found small leaves of caraway 
bearing six, nine, thirteen, and fifteen 
eggs each, in different stages of develop- 
ment, as shown by their color. One 
butterfly only I saw lay two eggs on 
the same leaf, and these two were on 
different divisions of the leaf, one being 
on the under side, the other on the up- 



per side and close against another egg 
which had turned almost orange in 
color. 

From watching the ovipositing I feel 
convinced that the butterfly does not 
see clearly, but depends very much on 
its antennae to distinguish between such 
plants as tansy and caraway. Several 
times a butterfly would fly to the low 
tansy leaves growing close by the cara- 
way, and bend its abdomen to place the 
^^%t when it would hesitate, touch the 
leaf with its antennae, and fly to another 
plant. If this proved caraway the egg 
would be laid. 

The nearly full fed larvae preferred 
the green seeds of the caraway to the 
leaves. 

Of all the larvae I reared from the 
egg or took from plants out of doors 
only one died, and that was stung by a 
tachinid. 



PSEUDOPOMALA AND ITS ALLIES. 



BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



Pseudopomala was founded by Morse 
on an anomalous Acridian of New 
England (since found as far west as 
Utah) having a Tryxaline aspect, and 
which he placed in that subfamily and 
in this was followed bv McNeill. On 
account of the distinct though slight 
pyramidal elevation on the prosternum 
I have since placed it in the Mcsopes, 
a group otherwise confined to the Old 
World. It bears a close general reseni- 
j>lanc^ to the oriental Gelastorhinus 



Sauss., has a similar low prostemal 
spine, and an unmistakable Tryxaline 
aspect, due largely to the tricarinate 
pronotum and ensiform antennae, 
which it shares also with Opomala. 
My opinion of its aflSnities has been 
strengthened by finding in our country 
another allied genus, whose type is 
Mesops cylindricus Brun., which has 
a similar prosternal prominence and in 
which the principal distinction from 
Pseudopomala lies in the absence of 
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lateral carinae on the pronotum and its 
consequent much closer resemblance 
to the Leptysmae. It also possesses 
the rasp on the hind femora of the 
male, noted by Morse in Pseudopomala. 
The two genera may be separated by 
the following table : — 
a^. Plane of lateral foveolae of the 
vertex inflexed ; eyes subacuminate 
above, broadest below the middle ; 
pronotum with distinct lateral carinae 
in both sexes ; mesothoracic lobes short, 
well separated Pseudopomala Morse. 
a^. Plane of lateral foveolae of the 
vertex depressed but vertical ; eyes 
regularly elliptical, almost or quite as 
rounded above as below, broadest at 
the middle ; pronotum with no lateral 
carinae or they are found feebly on the 
metazona of the male ; mesothoracic 
lobes moderately' long, attiiigent or 
subattingent Paropomala^ gen. nov. 
I have before me three species be- 
longing to this latter type, all coming 
from the western half of the United 
States. They may be thus separated : — 
a ^ Tegmina not reaching tip of abdo- 
men or even tip of hind femora ; sub- 
genital plate of male elongate, half as 
long again as the last ventral segment. 
b '. Testaceous ; antennae of female 
as long as the hind femora ; median 
carina of pronotum rather coarse ; 
mesothoracic lobes rugulose 

cylindrica Brun. 
3*. Green or pallid; antennae of 
female shorter than the hind femora ; 
median carina of pronotum very del- 
icate ; mesothoracic lobes smooth 



a *. Tegmina reaching tip of abdomen 
and surpassing hind femora ; subgenital 
plate of male not very long, no longer 
than the last ventral segment 

virgata sp. nov. 

Mesofs tvyomingensis Thom. also 
belongs to this genus, if indeed it is to be 
distinguished from P. cylindrica. It 
comes from Wyoming. 

The first of these three species {^Me- 
sops cylindricus Brun. Proc. U. S. nat. 
mus. xii, 48-49, 1890) I have seen only 
from Valentine, Nebr. (Bruner) and 
Fgrt Collins, Colo. (Baker). Paro- 
pomala calamus is from Lancaster, 
Cal., Aug. I (A. P. Morse) ; I have 
only seen 2^,19. It is the slender- 
est form of the three, of a pale green 
color with a slender hoary stripe run- 
ning backward from the lower edge of 
the eye, bordering narrowly the lower 
edge of the pronotum. Of Paro- 
pomala virgata I have before me 
nearly a hundred specimens collected 
by A. P. Morse at Mesilla, N. Mex., 
June 29 ; between Gila Bend and 
Yuma, Ariz., July 4; and in Califor- 
nia at Palm S[)rings on bunch grass, 
July 12, Cahon Pass, July 10, Lancas- 
ter Aug. I, and Kern City, Aug. 4. 
Generally of a pale green color with a 
tendency to becoming cinereous above, 
it varies greatly from having the sides 
of the head, pronotum and thoracic 
pleura wholly green to their being 
chalkv white on lower and dark fuscous 
on upper half, sharply' delimited; most 
commonly the upper half is more or 
less infiiscated and the lower half pale 



calamus vf. nov* testaceous or sordid white; the anten- 
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nae are commonly ferruginous or ferru- 
gineo-testaceous. Immature specimens 
of one or the other species were also 
taken in California at Colton July 17 



and Los Angeles July 26. According 
to Mr. Morse P, virgata flies only a 
little but leaps fairly well notwithstand- 
ing its slender legs. 



LIFE HISTORIES OF NORTH AMERICAN GEOMETRIDAE. — VIL* 



BY HARRISON G. DYAR, WASHINGTON, D. C. 



Mesoleuca intermediata Guen. This larva 
has not been previously described. 

^^g' Regularly elliptical, one ^d 
slightly' truncate, but roundedly; from side 
view somewhat wedge-shaped, the truncate 
end the thicker; surface covered with flat- 
tened elongate hexagonal cell-areas, making 
it a many-sided polyhedron, the areas 
scarcely at all sunken ; size .7 x .55 x .3 mm. 

Stage /. Head round, whitish, eye black, 
mouth brown; width about .3 mm. Body 
slender cylindrical, colorless, transparent, 
food dark green. No tubercles nor shields 
perceptible; setae short and fine, obscure, 
pale. No marks, the skin slightly shining; 
segments slightly moniliform, joint 10 a lit- 
tle widened at the sides, but not marked. 

Stage II. Head pale yellowish, eyie black, 
mouth brown; width about .5 mm. Body 
smooth, slightly shining, transparent, all 
dark green from the food, tracheal line white. 
No marks and no perceptible tubercles or 
setae, which under a strong lens are fine and 
small, the tubercles colorless. 

Stage III. Head round, about as high as 
joint 2. not bilobcd, dull yellowish, the setae 
distinct, pale; ocelli black; width about .85 
mm. Skin transparent, yellowish, the cen- 
tral part of the body light brown by trans- 
parency, till filled with food when all appears 
dark green. Tracheal line white; feet clear 
yellowish: no marks. Setae moderately 
long, fine, dusky; tubercles small, colorless; 
spiracles brown. Later there are faint, nar- 



row, whitish addorsal and subdorsal lines 
between which a dorsal white shade appears, 
joining them. ' 

Stage IVn Head rounded, the apex under 
joint 2, translucent luteous, a broad black 
band to apex of each lobe before ocelli ; width 
1.4 mm. Body very pale ocherous brown, 
marked with irregular shades of brown-black. , 
A narrow dorsal line, edged by the whitish 
addorsal one; subdorsal line whitish, edged 
above by black; a waved, geminate lateral 
brown line; a few faint ventral streaks and 
double intersegmental spots. Dorsally a 
series of large patches on joints 6, 7, 8 and 9 
posteriorly. The first is a spot on each side 
of the dorsal line behind a widening of that 
line; the second has these marks united into 
aV; the others are large patches extending 
between tubercles i and ii notched before and 
behind. A heavy lateral shading on thorax; 
also dorsal dots, formed by the widening of 
the dorsal line on the anterior edges of joints 
6 to 9; a dark dot at tubercle ii of joint 10 
and a heavy shade over the sides of joints 10 
to 13 and on the foot of joint 10. Posterior 
half of the foot of joint 12 and the anal plate 
pale. Setae fine, pale; the venter has six 
obscure, whitish, longitudinal lines. 

Cocoon a slight web in the ground. 

Larvae from Chain Bridge, Virginia. 
Eggs June 30th, mature larvae July 17th and 
imagoes again July 30th. 

Food plant. Jewel weed {Impa items.) 
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Personal Notes. — Mr. R. E. Snod- 
grass, instructor in Entomology in Stanford 
University, has just returned from a ten 
months* collecting trip to the Galapagos 
Islands. He brings back a large collection 
of insects, including an especially large 
series of Acridiidae from all the islands of 
the group and a large number of Mallophaga 
taken from the birds of the islands. The 
collection belongs to the department of ento- 
mology of Stanford University, and will be 
studied by well-known American specialists. 



Mr. W. A. Snow, son of Chancellor F. H. 
Snow of the University of Kansas, and an 
entomologist known for his systematic stud- 
ies on the Diptera, was drowned in the har- 
bor of San Francisco on October 10. Mr. 
Snow was swept overboard from a small 
launch while greeting General Funston and 
the 20th Kansas Volunteers just returned 
from Manila. Mr. Snow had been an assist- 
ant or instructor in entomology in the Uni- 
versity of Kansas, in the University of Illi- 
nois and in Stanford University. 



Published by Henry Holt & Co., New York. 



Scudder's Brief Guide to the Com- 
moner Butterflies. 

By Samuel H. Scuoder. xi + 206 pp. 
ismo. $1.25. 

An introduction, for the young student, to 
the names and something of the relationship 
and lives of our commoner butterflies. The 
author has selected for treatment the butter- 
flies, less than one hundred in number, which 
would be almost surely met with by an in- 
dustrious collector in a course of a year's or 
two year's work in our Northern States east 
of the Great Plains, and in Canada. While 
all the apparatus necessary to identify these 
butterflies, in their earlier as well as perfect 
stage, is supplied, it is far from the author's 
puipose to treat them as if they were so many 
mere postage-stamps to be classified and ar- 
ranged in a cabinet, lie has accordingly 
added to the descriptions of the different spe- 
cies, their most obvious stages, some of the 
curious facts concerning their periodicity and 
their habits of life. 



Scudder's The Life of a Butterfly. 
A Chapter in Natural History for 
the General Reader. 

By Samuel H. Scuddbr. x86 pp. x6mo. 
$1.00. 

In this book the author has tried to present 
in untechnical language the story of the life 
of one of our most conspicuous American 
butterflies. At the same time, by introduc- 
ing into the account of its anatomy, devel- 
opment, distribution, enemies, and seasonal 
changes some comparisons with the more or 
less dissimilar structure and life of other but- 
terflies, and particularly of our native forms, 
he has endeavored to give, in some fashion 
and in brief space, a general account of the 
lives of the whole tribe. By using a single 
butterfly as a special text, one may discourse 
at pleasure of many: and in the limited 'field 
which our native butterflies cover, this meth- 
od has a certain advantage from its simplicity 
and directness. 



Guide to the Genera and Classification of the Orthoptera of North America 
north of Mexico. By Samuel H. Scudder. 90 pp. 8°. 

Contains keys for the determination of the higher groups as well as the 
(nearly 200) genera of our Orthoptera, with full hibliographical aids to further 
study. Sent by mail on receipt of price ($1.00). 
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Acantbae^ips, 67; braziliensis, 

67. 

Acanthocinus quadrigibbus, 
307. 

Acentetus, 235. 

Achorutes armatus, 227; com- 
muiiiff, 227. 

Achurum, 232. 

Acridium septemfaflciatuiii,208. 

Acritus arizonae, s 2, 13. 

Acrocara, 233. 

Adoiieta 8|iinuloide9, 178. 

Agallia anoiuala, 200; bigelo- 
viae, 198; californica, 199; hey- 
dei, 199; l.vrata, 199; mexicana, 
200; prodiicta, 200; sanguino- 
lenta incoiifpicua, 198. 

Aganhthos acheronta, 102. 

Agapeina galbina, 151. 

Ageiieotetlix, 71, 2:i8, 239. 

Agriluit bilineatUM, 414. 

Agrotiit baja, 78; niessouria, 
78; p-rconflua, 78; ypsilon, 79. 

Albcrus cliHioeanipae, 385. 

Alcbra, 402. 

Aleiirodea fumipennis, 394; 
liurriduo, 394; mirabilis, 225; 
parvim, 3U5; viii^onioides, 225. 

AleuroHicus iridescens, 225; 
mir.ibilis, 800. 

Alindri:! teres. $ 2, 7, 13. 

Allnntui* ba!«ilHrij«, 79; epino- 
tUH. 414. 

Alp1i:i,215. 

AltUa mellii-ollis 307; taeni- 
ata, 4U0. 

AiiKira an^iii«tata, 79. 

Auiblyi*oryplia oblongifulia, 
54; rotundiiolia, 56. 

Aniblyscirtej* vialis«, .396. 

Auiblytropidia. 235. 

Ampliitornu^, 235. 

AiiabrUM coloratlux, 95; m\\- 
lil(*\,95; purpuraweiiH, 95. 

Aiiapliei* pratenxiitf 1H8. 

AiialiH I.Vpuncla'f , 143. 

Aiu'i^troveruA catitkilleiisiv, 79. 

Aiidnienu • ubecula, 79. 

Anubiuui ten uf striatum. 412. 

Aiionialon (laviirorniff, 399. 

Anoi*i.i plexippu^ 168, 180, 
]0],2(»3,290,300,8»6. 



Antheraea mvlitta, 124. 

Antbicus melancbolicus, 219. 

Antbophora f rontata, 307 ; 
valloruni, 417. 

Anthribus notatns, 412. 

Apamea nictitans, 79; nicti- 
tans erythrostigma, 79. 

Apatela brumosa, 78. 

Apatura myops, 102. 

Aphaenc^pister tennesseeen- 
sls, 426. 

Apbeloglossa rufipennis, t 2, 
13. 

Aphis maidi-radicis, 299, 312. 

Aphodius timetHriu8, 79. 

Apion rostrum, 412. 

Apitbes agitalrix, 71. 

Aplodes mimosaria, 310. 

Apoda, 172. 

Apotrepus densicollis, t 2. 5, 
7, 13. 

Arctia anna, 53. 

Ar^ynnis cybele, 78; myriua, 
78. 

Arphia sulphiirea, 36, 51, 322; 
xaiitiiuptera, 7, 36, 50, 318. 

AKca'aphus insiniulans, 125. 

AHpidiotus baiubusarum, 191; 
eoniferarum, 201 ; rydonia tec- 
la, 335; darutyia, 312; iiederae, 
350; per^'eae, 90, 91; trilobiti- 
forniiit, 312. 

AMtata leuthstromi, 129; ocei- 
dentalis, 130. 

A?«terolucaniuin pustulaan, 90, 
91. 

Atella pbalaiitlin, 178. 

Athysaiieli», Ii<5; acuticorda, 
187: attenuata, 188; incongrua, 
188; ma;^<laIenM, 185; niinuta, 
18U; uccidentali«, 186; mbUMta. 
187. 

AtliyKanus curtipennis, ISd; 
terebrans, 119. 

Atrytone logan, 203. 

Attacus cetTopia, 2M. 

Atla^enus honiii. s 8, 13. 

Attelabus pube^cenn, 412. 

AulacaKpis elfgans, 350. 

Aulucidea, 68. 

Aulax mulgidiicola. 68. 

Aulocara, 71, 888, 889. 



Baccba lemur, 148. 

fialaninus rectus, 400. 

Bjridius picuronus, 400; trin- 
otatus, 400. 

Basilarebia arthemls, 180; 
astvanax, 180; proserpina, 180. 

Bathysmatopborus reuteri, 
260; uhleri, 260. 

Batracbldea cristata, 78. 

Batrisus frontalis, 221; glo- 
bosus, 221. 

Belonuchus epbipplatus, < 2, 
5,7; 13. 

BeIo8toma flumlnea, 307, 401. 

Belvosia bifasciata, 128. 

Benibex monodonta, 400. 

Bembidium, 107 ; bimacula^ 
turn, 79; nigripes, 79. 

Beris fuscitarsis, 411. 

Beta, 239. 

Biareoliiia, 874, 419. 

Bibio, 356. 

Biorrhiza mellea, 67; rubinus, 
67. 

Blepharocera capitata, 328. 

BliaMtes, 71. 

BiiftHUH leucopterus, 78. 

Iioeotomu8 coxalis, 135, 137; 
rufomaculatus, 135; subapterus, 
136. 

Bogeria pnnce|):«, 9. 

BombuM Hsptoni, 79; temarius, 
79; terricola, 79; vagans, 79. 

BombvliiiH ater, 331; coquil- 
letti, 331 ; lugubrin, 331. 

Boopedon, 238. 

Bootettix,234. 

Bothrideres cactophagi, * 8, 
10, 13. 

Brachinu» fumaiits, 412. 

Brachystola magna, 142. 

Brochymena obiH:ura, « 6, 14. 

Brucbu.H amicuM, s 1. 

Bruneria, 71, 2-38, 239. 

Brunneria, 71, 239. 

BuprestiH granulata, 411; gib- 
bicollis, 411; 6-guttata, 411; ma- 
culiventriA, 79. 

Byrrbus americanus, 79. 

Bythoscopus faf^i, 197; tnin- 
catus, 198; variabilis coloraden- 
sis, 198. 
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Cactopbagus valid us, » 2, 4, 8, 
13. 

Cactopinus, « 11 ; hubbardi, « 5, 
11, 13. 

(^alisto zangiii, 103. 

Callandrena, 374, 419. 

Callidryas eubule, 299. 300. 

Oalliop'sis anthidiuH, 406, 407; 
atriceps, 406; cinctuH, 406; cl^- 
peatu!«, 406; scutellaris, 406 ; vi8- 
aliennis, 406. 

Calliphora. 23. 

Callosamia promethea. 124, 126. 

Calocainpa curvimacula, 336. 

Calybia, 172. 

Camnula pelliicida, 8, 35, 43, 
78, 80, 100, 196, 317, 319, 320. 

Camponotun herculaneus, 221; 
laevigatus, 426; niarginatus, 426; 
melleus, 426; pennsvivanicus, 
425, 426. 

Camptopaeum, 374. 

Campvlacantha, 333; ollvacea, 
334. 

Cantharis* jaotata, 412; laticor- 
nis, 412; parallela, 412; scitula, 
412. 

Catocala briseis, 79; concum- 
beii?, 79. 

Catocha, 346. 

<>'ecidomvia, 348; avenae, 137; 
destructor,'l36; tritici, 138. 

Cerathosia, 154. 

Ceratomia aniyntor, 431. 

Ceratopogon. 330. 

Ceropales bipunctata, 400. 

Ceuthopbilus maculatus, 77. 

Chaetopsb* debilis, 308. 

Chamyris cerinthia, 349. 

Chiloconis bivulnerus, 336. 

Chiona?pis citri, 360; furfunis 
fulvuH, 334; furfurus ulmi, 336; 
minor timida, 335. 

Chionobas, 43. 

Chironomus, 330. 

Chlaenius circumcinctus, 807, 
414. 

Cbloealtis, 237; conspersa, 11, 
99, 320. 

Chlorophanes acutii8, 400. 

Chortophaga viridifasciata, 8, 
35,43, 64,322. 

Cbrysochlamys croesus, 40. 

Chrysocliraon ohscurus, 239. 

Cliry-iomela pliiladeljihica, 79. 

Chrysophanus hy[)ophlaeas, 78 ; 
phlneas, 48. 

Chryso]»s ccras, 3H; faciHli:*, 
39 ; imtraceras, .'^8; taiiycera>, 138. 

Cicindela oupra."<cens, 79; 12- 
guttata, 79. 

Circotettix vorruculatus, 37, 43, 
113, 19.5,317, 319,. '{-20. 

Cistela sericea, 400. 

Clottra piilrharia. 79. 

ClinotM'phalu.'^, 230; elogans, 
318. 



Olisiocampa disstria, 368. 

Ciiviiia Quadrimaculata, 414. 

Coccinella labiculata. 400; 
mali, 412; trans versoguttata, 79 

Cockerellia, 284, 374, 375. 

Colaspia lO-notata, 412. 

Colias coesonia, 143; philo- 
dice, 78. 

Collembola, 300. 

Coloradella. 239. 

Colymbetes nitiduR, 413. 

Conocephalus dissimilis. 227; 
fuscostriatus, 43. 

Conorhinus sanguisuga, 124. 

Copestylum marginatum, 267. 

Copiophora, 71. 

Corethra, 21,355. 

Corixia calva, 307. 

Coscinoptera dominicana. 219, 

CossonuA hubbardi, t 2, 10, 13. 

Cossus lignipcrda, 10. 

Crabro 10-raaculatu8, 400; in- 
terruptus, 79; tibialiH, 400. 

CrematogaHter lineolata, 420, 
42«. 

Crcpidodera helxines, 79. 

Crocota opella, 111). 

Cryptopleurum cerei, i 2, 8. 

Crvptorhvnchua lapathi, 31, 
371,'i'<S; palmacollis, 400. 

Culex, 355. 

Cupes cinerea, 307. 

Curculio acutuR, 411. 

Cuterebra frontinella, 8; lepu- 
sculi. 8; nitida,268. 

Cvdosia, 130, 154; subnutata, 
130: 

Oynaeus augustus, 1 2, 13. 

Cyrtophyllum concavum, 55. 



Dactylopina adonidum, 297; 
citri, 2^7. 

Dactvlopius claviger, 160; 
cockerelli, 297; kingi, 297. 

Dactylosternum cacti ^ i 2, 3, 
13. 

Danais erippua, 168. 

Dasypoda, 376. 

Datana drexellii, 165; per- 
Bpicua, 41 ; per^picua mesillae, 
41. 

Deidamia inscripta, 105. 

Dejeania cor]>ulenta, 40. 

Deltocepbalua, 114; abdomin- 
alis, 117; attiiiis, 118; albidus, 
115; argenteolus, 119; biiineatus, 
115; bimaculatus, 117; concen- 
tricua, 115; curtipennis, 119; 
debiiis, 117; flavicosta, 117; in- 
flatus, 115; inimicua, 116; mela- 
lieimeri, US; minki, 117; nigri- 
frons, 110; reflexus, 115; sex- 
niaciilatns. 110; unicoloratua, 
lis; wtMnli, 116. 

Dondrocorus contaminatus, t 
6, 14. 



Dendrotettix, 333; quercus, 
334. 

Depresaaria pulripenella, 79. 

Dermestea vulpintia, 125. 

Diapheromera femorata, 30, 
124. 

Diaapia ainygdali, 191; crawi, 
190. 

Diaatropbus ' potentillae, 68; 
scutellare. 68. 

Dicaelus purpuratua. 413; vio- 
laceua, 413. 

Dichromorpha, 237; viridia« 
318. 319, 320, 322. 

Dicranoptycha. 358. 

Dicranura*, 402. 

Dicty(iphc»ru8 reticulatua, 102. 

Diea'rrammena marmorata, 
180, 191. 

Dilopbua, 357. 

Diplodus luridua, $ 6, 14 

Dipioaia cucumeria, 4, 5; piri- 
vera, 3, 4, 6; aetigera, 4, 5. 

Diaaoateira, 87; Carolina, 35, 
87, 100; longlpennia, 291. 299. 
300,384. 

Ditorna gracilis, « 2. 13; sul- 
cata, « 2, 13. 

Dixa, 346. 

DocopboruH califomienRifi, 
245; communis, 245; cursor, 245; 
exciaua, 245; icteroidea, 244; 
lari, 214; latifrons, 246; pertu- 
sua, 246; platyatomua, 245. 

Dolerua arvenais, 4(H). 

Doratifera casta, 173; lewini, 
173; vulnerana, 171. 

Dorthesia, 411. 

Draateria erechtea, 79. 

Dryophauta polila, 68. 

hufourea, 374. 

Dyachirius globuloaus, 79. 

D^'tiacus bimarginatua, 307. 

Eaclea imperialis, 124, 155. 

Kchinomyia iterana, 268. 

Elater eroaua. 401; feneatratua, 
414; inquinalua, 414; nibricua, 
401; ailaceua, 401; unicolor, 401. 

Kllychorift corrusca, 79. 

Empoaaca. 402. 

Eniroptolopbua sordidua, 8, 35, 
66, 100. 

Ephiatemus cactophilus, « 5, 9, 
13. 

Epbyra pendulinaria, 103. 

Epizeuxia americalfa, 79. 

Ercbomua convexus, j 2, 13; 
punctipennia. t 2, 13. 

Eremnua. 71.239. 

Eriatalia latifrons, 40; latifrons 
maculipennia. 93. 

Eritettix, 234; abortivua, 239. 

Erodiacus myrmecodes, 400. 

Errhomenus* lineatus, 261; 
montanus, 262; oregonensis, 263. 

Erythria, 402, 
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Eualebra, 302: sinithii, 402. 

Euchaetes collarisy 70; egle- 
nen8i», 70. 

Euchroma maia, ^^. 

Eucirrhoe<lia pampina, 79. 

Euclea, 172; delphinii, 173; 
indetenuina. 173. 

Euiimacooes, 172. 

Euraenes fraterna, 179. 

Euniicrus lucanus, < 2, 13. 

Eupelmus atropurpur^us, 137; 
degeeri, 137 

Eupeoded volucris, 127, 148. 

Eupboeades troilus, 209. 

Euploea core. 178. 

Eupnigodes, 71. 

Eupteryx, 402. 

EuiT'cneiiia herculanea, 38 

Eurrmus interior, 300. 

Eutettlx terebrans, 186. 

Eutrapela alcipberaria, 395. 

Euvaticssa antiopa. 12, 300. 

Evervx choerilus, 165. 

Fenitteca tarquinius, 123. 

Feronia antumnaliM. 413; de- 
cenM, 413; decora, 413; iinpunc* 
tata. 413; niuta. 413; placida, 
413; hi;<illata, 412. 

Fomiica cxsectoides, 427; in- 
tegra, 426; integroides, 42S 
mellea, 307 ; neorufibarbis, 427 
obscuripes, 219; puberula, 428 
rubiginosm, 428; rufa, 426, 427 
subscricea, 426. 



Gaediopsis monticoU 269 ■ 
Galeruca coryli, 412; tubercu- 
lata, 79. 
Giliettea, 69*; tarnxaei, 69. 
Glvptometopa,251; aiiiericana, 

251.' 

Gomphocerus, 238. 

Gona«pi9, 68. 

Gonepteryx maerula, 102. 

Goiiia 8ec|uex, 150. 

Gocodontis hypochraria, 415. 

Grapta fauniis, 78; progne, 78. 

Gryllus, 180; bivittatus, 412; 
luctuosus, 77. 

Gyinne«, 233. 

Gvmnosoroa, 148; filiola, 149; 
fuliginosa. 149, 212. 

Gynaephora groenlaudica, 153; 
roasii, 153. 

Hadena nputatrix, 79. 

Halictoides. 374. 

Halictus parallelus, 79. 

Ham|>M>nella, 274. 

Uarnalus agricola, 412; au- 
tumnalU, 79; pennsylvanicus, 
412. 

Harpiphonis varianus, 126. 

Harrisina coracina, 120 ; metal- 
lica. 120. 

Hedychmm ventralc, 400. 



Helicon ia diaphana, 102. 

Helodes trivittata. 412. 

Hemaris thysbe, 78, 155. 

IleniihalictuA^ 874, 419. 

Ilemiieuca juno, 298; maia 
arteiuis, 298; neumoegeni, 151; 
sororia hualBpai, 298; sororia 
oliviae, 252, 2»8. 

Heraclides * cresphontes, 210, 
299, 

Heriades glaacum, 405. 

Hesperapis, 874. 419. 

Hesperotettix, 833; brevipen- 
ni9, 256, 271, .321 : pratensis, 334. 

Heterogenia, 172. 

Uippiscuf*, 80 ; rugosus, 8, 36, 
81 ; tubercuiatuH, 7, 36, 81, 322. 

Hispa obsoleta, 412. 

Hitter meninonius, 412. 

Holcaeus cecidomyiae, 136; 
torytnoide9, 137. 

Hololepta cacti, « 2, 13 ; vicina, 
«2, 13; yucateca, «2, 5, 7, 13. 

Uoloparamecus pacilicuB, « 5, 
13. 

Holorusia rubiginosa, 3.58. 

Homoporus luniger, 137. 

HopIopa.site9, 284. 

Hormetica, 43. 

Horuia minutipenni», 417. 

Howardia biclavis, 335. 

Hydrophilus castus, 307. 

Hylaeosoma, 284, 376. 

Hyperchiria io, 155. 

HypoIirana8bolina,178; mi»ip- 
pu8,*178. 

Hypopta bertholdi, 10. 

Hyppa xylinoides, 79. 

Icerya purchasi, 94, 124; pur- 
chasi crawi. 94; purchasi mas- 
kelli, 94. 

Idaliis, 189; admirabilis^ 190; 
nlba, 190; citrarius, 190; citrina, 
190; crinis, 190; critheis, 190; 
dares, 190; deiicata, 190; dimas, 
190; enervi*, UK); ervthronotata, 
190; heroi:*, 190; larissa, 190; 
liiviiiia, 190; lemba, 190; ortus, 
190; pichesensis, 189; rufoviri- 
dis, 190. 

Iphiclides ajax, 208. 

Iphthiinus opacus, 79. 

Isosoma brevicome, 138. 

Isotoma besseUii, 360. 

Jason iades glaucus, 208. 
Junonia coenia, 143, 203, 351. 

KoebeIia,76; californica, 76. 
Koebeliinae, 76. 

Labidura riparia, 43. 
Laertias philenor, 207. 
Larra tenuipuoctus, 79. 
Lasitis americanuBy 151, 299, 



312; clavjger, 151, 221; flaviu, 
297; niger, 221. 

Lebia hvlacis, 412; omata, 
412. 

Lecaniam baccharidis, 202 ; 
flaveolum, 52; fletcheri, 350; 
magnoliarum, 152; minimum, 
52; pallidior. 350; parvicome, 
90, 91; tessellatum perforatum, 
90, 91 ; tessellatum swainsonae, 
90; turgidum, 152. 

Lema melanocepbala, 412. 

Leonia neomexicaiia, 416; 
rileyi, 417. 

lieptura laetifica, 851. 

Leucania unipuncta, 11, 81. 

Leucarctia acraea, 78. 

Leucaspis japonicus, 53. 

Leucopnaea snrinaroensis, 43. 

Libythea bachmani, 43, 143. 

Ligurotettix, 239. 

Limenitis Camilla, 49; disip- 
pus, 78 ; Sibylla, 49. 

Lipeurus ferox, 246 ; forficula- 
tus, 246; toxoceras, 244. 

Liponeura, 327. 

Lithocbaris tabacina, s 2, 13. 

Lithocolletis hamadryadella, 
126. 

Lycaena xerces, 351. 

Lycaina discoidalis, t 7, 13. 

Lycomorpha pholus, 82. 

Lye us temiinalis, 411. 

Lystridea conspersa, 261. 

Machilis conjuncta, 183. 

Macneillia, 235, 239. 

Macropis, 374. 

Macrotera, 875. 

Macrotoma plumbea, 124. 

Macroxyeia, 214. 

Malorchus, 412. 

Maraestra picta, 79. 

Manoxvela, 214; talifomica, 
214. 

Mantis religiosa, 124. 

Maaeochara opacella, «8; pube- 
rula, «2, 13; semivelutina, « 2, 7, 
13; spacella, 1 13; velutiua, « 8. 

Mastacinae, 179. 

Mazaeras ipsea, 190. 

Mecostethus, 239; gracilis, 78, 
817, 819; lineatus, 317, 319. 

Megachile latimanus, 400; poI- 
licharis, 414. 

Meganostoma coesonia, 43. 

Megasternum cerei, i 13. 

Megatchile policaris, 307. 

Megaxyela, 214. 

Melanoplus, 180,279, 299, 333; 
atlanifi, 43, 77, 195, 256, 269, 
279, 321, 344, 366; baconi, 345, 
369; bivittatus, 195. 343, 345; 
collinus. 102, 256. 259, 294; 
dawRoni, 318 ; aiflTerentialis, 
843. 345; extremus, 257, 259, 
260, 292, 317, 319; fasciatus, 43, 
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257, 260, 281, 320, 321 ; femora- 
tus, 43, 77, 102, 257, 258. 294 ; 
femur rubrum, 43, 102, 196, 257, 
268, 281, 344, 367; gracilis, 345, 
367; huroni. 1»5; iinpiger, 344, 
366; impudicus, 345, 367; is- 
landlcus, 196, 256; Iceeleri, 344, 
366; mancus, 43, 256, 267, 280, 
317; minop, 256, 259, 293,319; 
obovatipennis, 345, 869; pack- 
ardii, 344, 367; punctulalus, 257, 

258, 295; scudderi, 256. 257. 258, 
280, 318, 319, 320, 322, 345, 370; 
silvuticus, 345, 36»; viola, 334, 
345. 

Melanoste1is283; betheli. 28:3, 
311; rul)i,311. 
Melano«toma Rtegnuin, 148. 
Melecta niaculata. 283. 
Melitaea barrisii, 78; pbaeton, 

78. 

Melitara fenmldialis, 1 13. 

Meloe augiisticoliis. 79. 

Melolontha birsuta, 411; bir- 
ticula, 412; pilosicollis, 411. 

Melopbagus, 21. 

Merissus destructor, 135, 137, 

138. 

Menniria, 232. 

Mesocbloa, 234, 23J>. 

Mesoleuca interinediata. 438. 

Mesops cylindrieus, 4;W, 437 ; 
wvoiiiingensiH, 437. 

'^Ietaleptea, 168, 239. 

Microcentniiii retinervis, 124. 

Moginoplistiia slossoni, 5.5. 

Monileiim gigauteum, & 1, 13. 

Monotettix cristatus, 43. 

Morsea, 179; califurnica, 179. 

MuMca, 21 ; noniestica, 126. 

Mycctophila, .S48. 

Myobia diadeum. 40; flavipcn- 
iiis, 40; fiilcusis, 40. 

Mynnerophila, 423; formica- 
rum* 425, 426; nebrascen>is, 
425, 427; nehawkae, 425, 428; 
orogoncuHi:*, 425, 426; pergaiidci, 
424, 425. 

>iyrmobio!a crussicoriiis, 221. 

Myti'a^piM alba, 2«»3, citricola, 
350;* coneolor, 263; perloiiga, 
202. 



Xapaia. 237. 

Narnia fcniorata. « 1,0, 14. 
N:tiisii;nst«'r piinctulatn, 148. 
N<HM'<>plioriH orl)icollix, 412. 
Nem.itiis ericli><niii, 126. 
Ncmeohiim iuciiin, %'.\, 105. 
XtMiiohiu!* fasciatU"*. 4:», 77. 
Neiiioriii .siibrnM-oata, .'iS'). 
XfOjiasiti'H, 284. 
Xcrius llavifroiis, .-? 14. 
Xinnii'* fiisfoinar^iijatJis, 240; 
linocilaliis, 244': piceus, 240. 
N<»la I'Oiitonali'i, 120. 



Noraadopsis, 285, 312, 875, 
419; zonal ifl, 375. 
Nomotettix cristatus, 320. 
Notenis bicolor, 807. 
Nyctlbora holosericea, 143. 

Ocbyria ferrugata, 79. 

Ocyptera euchenoc, 149, 212; 
eucbenor do^lades, 212. 

Oecantlius, 180. 

Oedemera apicalis. 307, 414. 

Oedocara, 230. 

Ocneis Heinidea, 61. 

Oestrus (»viH, 388. 

Oinalium cacti, $ 2, 9, 13. 

Oodes parallelu.s. 807. 

Opeia, 71,235, 239. 

Otvina, 239. 

Orgy la antiqua, 126 ; gulosa, 
126 ; leucostigma, 126. 

Orphula, 236; aequalis, 319; 
maculipennis, 43, 318; olivacea, 
43.318.321. 

Ortalis aenea, 308. 

Oxyptilus tenuidactylus, 249. 

Ozudania, 369; schwarziorum, 
359. 

Pachyzatiela aegrotalis, 288; 
phaeopteralist, 388 ; s seniilaiiata, 
288. 

PiRkardia. 172. 

PaederuH littorarius, 79. 

Pangonia incisuralis, 411. 

Panorpa rufescens, 125. 

Pauiirginus, 375. 

Pauurgu.«*, 375. 

Papilio ajax,49, 61,300; ajax 
tclanionidcs. 14^3; clytia, 178; 
iiouiiuo, 178; philenor,*31 ; polvx- 
ene.H. 210, 435; nrotesilau^t, 10*^. 

Paragus bicolor testaceun, 139; 
tibialis diuiidiatut^, 140, 147. 

Paraudriiui, 375, 419. 

Parasa, 273; afflnis, 276; albi- 
puncta,276; ananii.276: arcuata, 
274; argentiliiiea. 275; bicolor, 
276; cebrenni.'*, 275; cliapiiiani. 
275; chloris, 173. 276; cliloro- 
zonata, 275; consocia, 276; 
dliarnia. 276: ebanaui. 276 ; eucb- 
lora, 27.5; hamnsoni, 276: herb- 
ifera, 274; hilaris, 276: hiiarula, 
270; hunieraiis, 275 : itnitata,274; 
iiidrterMiiiia, 275; isabella, 276 ; 
karsclii, 270 ; laoiunue. 274; lar- 
anda, 274; latistriga, 275: lepida, 
27"); lonpiiiiii, 275: Ivsia, 274; 
uiiniina, 275; ntMiuuinii, 275; pas- 
toiaJis, 270; prasina. 27;j, 274; 
priissi. 270; puuica, 270; regi- 
miia, 275; rt-panda, 275; ^atura, 
275; siinilis. 275; singularis. 376; 
siuica, 275; urda, 270; valida, 
275; viriilipicMia, 270; viridis- 
siina, 275; vitih'na, 275; vivida, 
275 ; znloiia. 275. 



Paratettix cucullatut. 318. 

Paratvlotropldia, 333; bmn- 
neri, 33*4. 

Parevaspis, 284. 

ParnasMius apollo, 70. 

Paromalus consora, « 2, 13; 
gilensis, « 2, 13; opuntiae, « 2, 
13. 

Paropomala, 437 ; calamu?, 
437; cylindrica, 437; virgata, 
437, wyodiingenai.-*. 437. 

Paroxya lloridana, 256, 296, 
318, 321. 

Pcdeticum, 239. 

Pedioscirti'tea, 233. 

Peleteria iteraiis, 268; tessel- 
lat:i, 268; thom!»oni, 269. 

Pelosoma c*apillosum, j 2, 13. 

Pemphigus awris, 123; frax- 
inifolia. 123: imbricator. 123. 

Pentatoma juniperi, 78; mac- 
u1iventri8, 307. 

Percnoptilota fliiviata, 429. 

Perdita, 3>3, 372, 376; albi- 
pennis, 312: bfata, 285, 375; 
h2'anna, 284, 375, 419; larreae, 
3i5; soinicrocera. 823; verbesina, 
323; zonal is. 286, 419. 

Perditella, 312, 373, 375. 

Pericoina, 346. 

Periplaneta umericana, 124, 
388: australasiae. 43. 

Pezotctti.v ghicialis. 77. 

Phengodi'8 pIumo«a, 31. 

PUilaiithus canalicuiatUH, ;fi^; 
zonaius, 399. 

Philereiiiiis fulviventrij*, 284; 
productut*, 284. 

Pliilo.vauthuH, 285, 312, 375. 

Pblibostroina, 23(5, 239. 

Phobetron. 172. 

Plioetaliotes, 33:J; ncbniscen- 
sis, 371. 

Phryj^anra fasciata, 399. 

Phyllium lobivcntre, 20.3. 

Phylloteraa. 67. 

Pbyrrarctia i.sabelln, 125. 

Pbvsetuporus grussuluM, < 2. 
0, 13.* 

Physostonuim, 244. 

Pbytuiiomu.s punctnliis. 125. 

Pii'ris braj».sicae, 106; nipac. 
78, 300, 388. 

iMitarctia pirthono'-i. 78. 

PlMt\botbruJ»,237. 239. 

IMatydciiia inquiiinuiu, x 7. 13. 

Plat'vinedon laticulle, 219. 

PlatVuni.34S. 

PliH-iropboru?*, 71, 2:». 

PlecirotHti.v, 71, 2:«. 219. 

Plenoruliis 2ilHl<»iiiiiui!i'«. ,33x, 
339; albipes. 338, 33J); cocker- 
olli, 3:iS; davisi, 338; iii-cr, 
.338, :W9; parvus, 338, p«-ckba i i. 
130, 338; propinquaiiH, ;i:i8; 
puDctatus, 338. 

PIcsia inarginatn, 3!)9. 
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Plearoneura, 214; aviingrata, 
213. 

Plusia biinaculata, 70; sim- 
plex, 79. 

Pni|ro(les. 71, 239. 

Podusma glacialis, 255, 272, 
317, 320; variegata, 255. 

Podisus Hpinosus, 307. 

Polistes tiavus, < 0, 13; me- 
trica, 307. 

Polvdontoscelis cintifrons, 
387. 

Polyguotus minutus, 138; zo- 
sine, 137. 

Pompilus formosus, 399; luc- 
tuo9us. 79. 

Prodoxus coloradensbt, 142; 
colorudeiisis confluens, 142; col- 
oradensi^ lautu.s, 142. 

Protalebni, 402 ; amoena, 404 ; 
bifa:<ciata. 405 ; brasilieiisiH, 405; 
curvilinea, 406; ninettae, 403; 
robu8ta, 405; Hiinilis, 403; sing- 
ularis, 402; temdnata, 404; 
trimaculata, 405; unipuiicta, 
404: vexillifera, 404. 

Protoparcc Carolina, 431 ; ce- 
leuH, 4^31. 

Prolostclis, 283. 

Pseudopanthera inacularia, 
106. 

PseudopanurguB, 375, 419. 

Pgeudoparlatoria noaclii, 201. 

Pseudophilippia, 8f»; quain- 
taiicii,90,91. 

Pseudopomahi, 430, 437 ; 
bnichyptera, 319, 320. 

Pse'udostauroiiotus, 239. 

Psinidia fenestralis, 7, 37, 111. 

P^olues!ta, 236. 

IWclioda, 346. 

PttTophorus crotidactvlus, 
250; elliotii, 250; eupatorii,'250; 
rhynchosiae, 249. 

Pulex serniticep.s, 125. 

Pulvinaria cockerelli, 41K; 
IniuimerabiliH tiliae, 2S6; new- 
Mtendi, 312; pyriforniJ!*, 311. 

Pyrameis atalanta, 60, 300; 
cardul, 78, 154. 

Pyroiiiorpba diinidiat4t, 128. 

Pyrophila pyramidoides, 79. 

Rbadinotatuin, 232, 239. 
Hbagium trivittatum, 411. 
Khopbitex, 374. 
RbophitoideH, 374. 
Rhyiichites rubricollist, 400. 
RbVncbophorus crucniatUH, « 
2. 

Rbvpbus, 356. 
Ripersia la8ii, 29i), 312. 

Sainia cecropia, 155. 

Saperda bivittala, 411; caW- 
rata. 411. 

Sapvga subulata, 3iK). 

Saioophaga oedipodinis, 101. 

Satvrus alope, 78; ncpbele, 
78. 



Scapteroidcs. 375. 

Scatopse, 357. 

Scelis ovivorus, 101. 

Scepsis fulTieollii, 252. 

Scliistocerca, 269; alutacea, 
255, 270; americana, 247, 265, 
271, 299, 318; paranensis, 143, 
180; rubiginosa. 265, 269, 318. 

Schizoneura corni, 299, 312; 
tessellata, 123. 

Sciara, 75. 

Sciathos punctigera, 190. 

Sclophila, 348. 

Scirtetica iiiarmorata, 37, 89, 
318. 

Scrapter, 374. 

Scudderia, 180; curvicauda, 
77; pistillata, 43. 

Scudderiae, 226. 

Scymnus terminatus, 307, 414. 

Seira caiifornica, 184; me-xi- 
cana, 183; japonica, 227. 

Sibine, 172; stiinulea, 173. 

Sigalphurt sericeu!*, 400. 

Simuliiim, 32i). 

Sinea raptori:i, x 6, 14. 

Si^ivrosea nasoni, 173; textula, 
173. ' 

SmerintbuA astylus, 155; ex- 
enecatus, 155; myops, 155. 

Smyntburus, 1*2, 31. 

Soienophora coloradensis, 262. 

Spbaeroteras, 67. 

Spharagemon, 88; bolli, 37, 
8S; collare scudderi. 36, 88, 3 IS; 
saxatilc. 3(J,S8, 31S. 

Spbiiix canadensis, 78; cbersis, 
155; gordius, 155. 

Sphongopliora l)runneipenni.'*, 
i 3, 14. 

StHgmoiuantis Carolina, 11. 

Stelidomorpha, 2HS. 

Stelis, 2S4. 

Stenolmthrus, %M\ briinneus, 
2J^9; curli|>€nuis, 43, 78, {M>; ciir- 
tipennis longipennis, 7S. 

Stenopelmatus, 180. 

Stilicus hanbHmi, 220. 

Stinipleura, 2:><, 239. 

Stygeropis, 359. 

Symplecta punctipennis. 35S. 

Svniumeida minima, 42. 

Svrbula, 2:^3. 



Tabanus gilanus, H2; guttatn- 
bis, 147; intensivus, 93; punc- 
tifer, 93. 
. Telephoromyia antbracina, 251. 

Tenebrio molitor, 79, 125; ob- 
scnrus. 125; rnfinasus, 307. 

Terias nici]ipe, 14^3. 

Tennes flavipes, $ 6, 14. 

Tettigoniu aurora, 2><6; circtd- 
lata, 285; cytluini, 286; geome- 
trica, 2S5. 

Tettix granulatus, 99. 

Thamnot«ttix flavomarginatUH, 
115. 



Thecla henrici, 143; io, 108; 
inis arsace, 143; ixion, 103; ni- 
phon, 143 

Tlierina endropiaria, 407. 

Thlipsogaster, 331; ater, 331; 
castanea, 332; compre&sa, 332; 
heteroptera,.332 ; syndesmus, 331. 

Thymnu.s califomicus, 261. 

Tipula, 359. 

Tremex obsoletus, 399; seri- 
ceu8, 399. 

Tricbacis remulus, 138. 

Trichotles alvearius, 99; apia- 
rius, 99; nutUlli, 99. 

Tricbopoda histrio indiviga, 
211. 

Trichoptilus lobidactylus, 249. 

Tricboteras, 67; coquilletti, 68. 

Tridactylus, 180; apicalis, 412. 

Trimerotr(»pis ^biaritima, 37, 
112.319, 321. 

Trimium puncticolle, » 2, 13. 

Trinoton luridum, 244. 

Triptogon modest a, 30S. 

Triihemis umbrata, 351. 

Tritoma thoracica, 79. 

Trogoderma tarsale. 125. 

Troides eupbonim, 31. 

Trox alternatns, 307. 

Tnixalis, 168. 

Trypeta trifasciata, 307. 

TrVxalinae, 55. 

Trvxalis, 232,239; brevicomis, 
318/321. 

lypblocyba, 402. 

Tvroglypbus malus, 335. 

Tyrus elongatus, i 2, 13. 

Ulosonia mar^inatn, s 2, 7, 13. 
Upis ceramboides, 79. 
Utetbeisa bella, 203. 

Vanessa antiopa, 49, 59, 7S; 
antiupa epiune, 49; levana, 47; 
milberti,78; prorsa, 47. 

Vedalia cardinalis, 94. 

Vespa consobrina, 79; dia- 
bolica, 79; germanica, 79; macu- 
lata, 79. 

Volucella avida, » 1 ; comstocki. 
148; victoria, 267. 

Xantbidia sylvatica, 102. 

Xantbolinns dimidiatus, « 2, 
13. 

Xantbopygus cacti, s 5, 6, 13. 

Xonilla fongicauda, 227. 

Xeropbloea major, 2S5. 

Xipbidium, 180; fasciatnm, 77. 

Xvela, 214; jnlii, 212; major, 
214.' 

Xylocopa Carolina, 307. 

Zacosmia, 282. 

Zarbipis integripennis, 179. 

Zodion fulvifrons, 93; fulvi- 
frona abdominale. 94, 127, 140; 
splendens, 127, 148. 
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CORRIGENDA.^ 

P. 55f column 2, line 12. for Mogosiplistus read Mogisoplistut. 
131, " 2, •* 3 from bottom, /or 3 species rtf<?rf I species. 
210, *• 2, *' 4, /J^r astyanax r^«^ poJ^xenes. 
224, *< 2, last line; same correction. 
237, line 10^ for with well-formed read with no well-formed. . 
414, column 2, line 26^ for Oedema rtf<7^ Oedemera. 
430,.. ** I, '* 9 from bottom, /or 59 rert</ 57. 
2, last line of figures, /or 471 read ^61 ». 
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SUPPLKMENT TO PSYCHE, — I. 

INSECT FAUNA OF THE GIANT CACTUS OF ARIZONA: 
LETTERS FROM THE SOUTHWEST.* 



BY H. G. HUBBARD. 



Tucson, Ar., Dec. 24, 1896. 

^^ It is possible with some trouble to 
reach the nearest of the Giant Cacti 
( Cereus giganteus) on the hills about 
2 miles to the south of here. In gen- 
eral there is absolutely nothing to be 
found on or about these great green 
posts which rise out of the hard ground 
like a stone monument in a grave yard, 
but on one occasion I found a cavity 
which was fairly alive with a rather 
l^^'ge grey-colored Hemipteron {Nar- 
nia femorata Stal) evidently a plant- 
feeding species. The same cavity con- 
tained fresh'seeds of the " Palo verde " 
(Parktnsonia)^ apparently carried in 
by a mouse or rat, and among these 
there were specimens of Bruchus 
amicus. I had also the luck to find 
one of the great cacti prostrate and 
entirely disintegrated and reduced to 
dust by the ants and termites. Under 
the debris of this I found quite a col- 
lection of insects : several pairs of the 

* These letters were addressed to the undersigsed and 
are now, aifter the death of the lamented author, published 
wHhoot alterations, except that a number of determinations 
whererer these were not furnished by Mr. Hubbard, have 
been inserted. These determinations were made by the 
qwdalists attached to the U. S. National Museum. Some 
of tbe new qiedes of Coleoptera are described in the A|>- 
pendizw— £ . A. Sckwarz. 



large Monilema of this region (Af. 
giganteum Lec.)^ and a numerous 
colony of Lampyrid larvae f and their 
cast skins, and also the larva of a Col- 
lops. There are also numerous frag- 
ments of Tenebrionidae (Asida, Nyc- 
tobates, Eleodesetc.)and Lamellicomia 
(Diplotaxis, Listrochelus, Euphoria 
etc.) under this debris but none of these 
can be found alive at this season. 

Tucson Ar., Dec. 26, 1896. 

" Yesterday being Christmas I made 
an expedition to the nearest hill about 
2 miles south of here, and the first g^ant 
cactus which I reached proved to be a 
veritable bonanza. It was a grizzled 
old trunk some 15 feet in height, and as 
it stood close to a wood chopper's road 
it had fortunately been chopped by 
somebody's axe and had on one side a 
cavity about as large as my hat. This 
cavity was partly filled with black rot- 
ten material, and I found at the first 
examination that this debris was liter- 
ally swarming with insects. The rot- 
ting was constantly advanced by great 
numbers of huge dipterous maggots 
( Volucella avida O. S.), aided by 

t The imago subsequently bred, proved to be Ljtemimt 
ditcoidtdU Horn. 
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several small species {Ceratopogon^ 
Eimosina^ Scatopse^ Drosophila)^ and 
all parts of the mass were overrun with 
Coleoptera. The desicated hard part 
produced two species of small Calan- 
^x\^9i^ {^Cossonus hubbardi ^z,^ n. sp, 
and Apotrepus densicollis Casey), 
and also a few specimens of both Scyd- 
maenidae i^Eutnicrus lucanus Horn) 
and Pselaphidae ( Tyrus elongatus 
Brend., Trimium puncticolle Lee), 
numberless small Aleocharinae and a 
few Trichopterygidae (Trtchopteryx^ 
two apparently undescribed species) . 
The moister parts were alive with 
Hydrophilidae, both large and small 
(^Dactylosternum cacti L,ec,^ Pelosoma 
capillosum Lee, Cryptoleunim cerei 
Schwarz, n. sp.) and small Histerids 
of various species (^Paromalus opuntiae 
Lee, consors Lee, gilensis Lee, Acri- 
tus arizonae Horn) . There were in 
numbers two large Styphylinidae, a 
Philontid with large head and red 
elytra {^Belonuchus ephippiatus Say), 
the other a monstrous Aleocharid, the 
largest I ever saw (^Maseochara semi- 
velutina Solsky) . Besides these there 
were countless smaller Aleocharids 
{Maseochara opacella Sharp, M, pu- 
berula Casey, Apheloglossa rujipentiis 
Casey, three or four species of Homalota, 
a Falagria and an undcteimined genus). 
Among the Dipterous larvae, and 
apparently feeding upon them, were 
several perfectly huge Histerid larvae, 
over an inch long, and to-day on return- 
ing I found the imago {Hololepta 
yucateca Mars.) deeply buried in the 
very heart of the trunk and always in 



the galleries of the large Calandrid 
Cactophagus validus Lee Of this 
Calandrid I have not found the imago, 
but its larva resembles very much 
that of Rhynchophorus cruentatus. 
Among other Staphylinidae found in 
^ the moister portions of the pulp there 
are three Tachyporids, one very large 
{ Physetoporus grossulus Lee), and 
the two othei rather small {Erchomus 
convexus Er. and E. punctipennis 
Lee) ; a few specimens oi Xantholinus 
dimidiatus Lee, Lithocharis tabacina 
Casey, very abundant, and rarely a spe- 
cies of Omalium (O. cacti Schwarz, 
n. sp.) 

I took home yesterday a sack-full of 
the debris, and all this morning I was 
occupied in examining it, and every 
time I opened the sack I found some- 
thing new. Some of the small Rhyn- 
chophora I could not have discovered 
in the field; they are as difficult to see 
as a Micropeplus among old leaves, 
although they are much larger and live 
in burrows in the hard outer crust. In 
the dry debris there is also Ditotna 
gracilis Sharp, not rare, Ditoma sul- 
cata Lee, common, and a larger Trog- 
ositid {Alindria teres Melsh.), very 
rare ; there were also a few specimens 
of a reddish Tenebrionid ( Ulosonia 
marginata Lee) ; a narrow species 
( Cynaetis angustus Lee), two 
smaller Hololeptas i^H. cacti Lee. 
and vicina Lee), and a minute Staphy- 
linid ( Oligota n. sp.). 

It is very singular that in tliis fer- 
menting cactus pulp the interior of 
which was saturated with moisture I 
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did not find a single Nitidulid beetle 
either in the larva or adult. Of insects 
belonging to other orders, there is quite 
abundant in the pulp of the giant cactus 
a Forficulid (Spongophora brunnei- 
pennts Serv. ) and two Pseudoscor- 
pions {Chelifer n. sp., and Chelanops 
sp. 

It is evident that the giant cactus, 
whenever it is injured, furnishes a 
retreat and food for a very large fauna 
of insects, especially Coleoptera. The 
trouble is to find one which is attacked 
at all by insects. 

Tucson, Ar., Dec. 28, 1896. 

I have to add to my last letter an 
interesting discovery which I made this 
afternoon in continuing my study of the 
fauna of the giant cactus. It is stated 
that a small owl makes its nests in 
holes which are excavated in the trunks 
of this cactus by a woodpecker and I 
have frequently noticed that holes are 
seen in the trunks 8 or 10 to 15 feet 
above the ground. To-day I cut down 
with my hatchet one of these great 
plants in which was a perforation far 
above my reach. On examining the 
fallen trunk I found the hole contained 
abundant excrement of some bird but 
no nest. However, there were some 
curious ticks which remind me of the 
Omithodorus of the Gopher tortoise of 
Florida and which I suspect to be 
parasites of the bird that made and used 
the hole. More interesting still it was 
to find that the hole gave admission to 
the insect fauna of the cactus, princi- 
pally to the great Cactophagus larva 



which ploughs its long galleries into 
the woody skeleton of the plant and 
which is followed by the immense 
dipterous (Volucella) maggots and all 
the multitudinous insects that follow in 
their train, among their number perhaps 
the most important being Dactylos- 
ternum cacti and its larvae. The 
depredations of these insects cause the 
rotting of the cactus especially within 
the internal bundle of woody rods 
which alone enables these gigantic 
plants to uphold their great weight. 
Even this woody bundle is preforated 
and entirely blackened and rotted, while 
the whole interior of the plant becomes 
a yet black mass of the consistency of 
soft mud. The cactus thus attacked 
sends out branches just below the 
wound in the exterior, and the first 
result is that the huge tnmk breaks 
apart at that point and the upper portion 
falls at length to the ground. It is this 
process that produces the numerous 
examples of these cacti in which the 
upper half of the stem is missing, 
while the older portion supports a 
number of great branches. Without 
the intervention of the bird in making 
its burrow the insect fauna of the cactus 
could never exist; for no insect can 
penetrate the tough and silicious rind 
of the plant. It is most remarkable 
how quickly the plant repairs a casual 
wound extending into its pulpy exterior. 
The wounds made Saturday aflernoon 
with my hatchet are to-day (Monday) 
so hardened on the exterior that no 
ordinary insect could effect an entrance. 
The surface already presents an incipient 
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crust which ultimately becomes a woody 
layer one-fourth an inch thick and so 
hard that it resists the blow of a sharp 
hatchet and turns the edge of a knife. 
In the deep holes made by the birds 
the sunlight and air are excluded, and 
perhaps the caustic action of the birds' 
dung keeps an open sore which the fly 
maggots soon convert into a rotting 
mass. When one considers the great 
numbers of insects which are dependant 
upon this cactus it is not a little remark- 
able that their existence should depend 
for the most part, if not entirely, upon 
the operation of a bird. 

I made my first discovery of this 
fauna upon Christmas day, and being 
unable to complete my examination in 
one afternoon I took home with me a 
part of the disintegrated contents of the 
rotten spot which formed a hollow that 
would hold perhaps a half a peck. The 
next day I revisited this cactus and 
brought home with me more of the 
rotten contents, and although I have 
spent one whole day and two half days 
in examining this material and picking 
out the insects in my room I have not 
yet finished. Of the many thousands 
of larvae I have secured and preserved 
a good series. I do not think that in 
all my experience I have ever found so 
many different species of Coleoptera in 
one confined space, and as I have prac- 
tically examined but a single cavity 
there is no knowing how many more 
species remain to be discovered. I 
have noted 30 distinct species of Coleop- 
tera upon a superficial examination and 
I know that there are several others 
overlooked in the mass. 



Tucson, Ar., Jan. j, 1897. 
Since I last wrote I have been follow- 
ing up the insect fauna of the Giant 
cactus. These plants g^ow only on the 
rocky hillsides, and although there are 
many of them in the agg^eg^te they are 
generally a long way apart, and it 
requires much climbing over rocks to 
reach them. Sometimes there is a 
family of them together, but they are 
more often many rods apart. The 
trouble is to find one in good condition 
for insects. I find many of them pros- 
trated either by the prospectors search- 
ing for ores or by the wind but not one 
in several square miles is in the right 
condition, and I believe it takes a year 
for them to rot or dry up. Most often 
they are too old, and inside the split and 
hardened skin is only a mass of black 
dust and a g^eat bundle of wooden rods. 
I have sifted these dry interior contents 
but found only the elytra of Cactopha- 
gu5 validus of which I have full g^-own 
larvae from the heart of the cactus. I 
will come upon the living imago some 
day. I found lately a huge trunk, cut 
down and partly rotten and filled with 
countless myriads of Staphylinidae, 
large and small, the little Histeridae, 
the Hydrophilidae, large and small, 
with Pseudorcorpions and flies by the 
millions. There will be fifty species 
at least of this cactus fauna; unfortu- 
nately some of them are extremely rare 
or hard to find in the swarming mass 
of small Staphylinidae. The most 
difficult to secure are the minute and 
very rare Pselaphids, Scydmaenids, 
Trichopterygids etc. These are found 
in the half dry parts on the edges of 



May 1899.J 



SUPPLEMENT TO PSYCHE, 



the putrescent mass, but the skin of 
the cactus toughens in drying and 
has to be cut apart with an axe, and 
of course in such violent handling all 
the fine things are lost. I have secured 
some of these small species in one or 
two specimens ; one of these is an 
Uohparamecus {//, pacijicus Lee). 
Of the two species of Trichopteryx 
mentioned before I have a fair series. 
Yesterday, there turned up in consider- 
able numbers a small, shining brown 
Cryptophagid {Ephistemus cactophilus 
Sz. n. sp.), very similar to that we 
found at Crescent City under decaying 
weeds. The minute new Oligota with 
red elytra was also very abundant. 
There is further a great Staphylinid, a 
most beautiful fellow, with the body 
blue black except the two last segments 
which are bright orange (^Xanthopygus 
cacti Horn) . It is as wild as Lis tot ro- 
phus cingulatus, I have found it twice 
and got three or four specimens each 
time. 

My most interesting discovery in the 
giant cactus is contained in some 
pieces of cactus pulp which I mail with 
this, nearly dry and quite hard. These 
came from a cavity in a giant cactus 
which had been excavated by birds. 
In these hardened crusts which were 
hanging in the cavity like bits of dry 
meat, there breeds a most marvellous 
Scolytid beetle of a genus quite 
unknown to me, with a long horn on 
the head of the male. This horn is 
double but united until near the 
extremity where it is parted and the 
tips ^re oddly pointed (Cactopinus 



n. g., hubhardi Schwarz n. sp.) I 
notice that in the mature specimens 
the horn projects forward but all imma- 
ture males have the horn curved back 
over the thorax. I have taken about 
300 specimens, also larvae, but it took 
an entire day to get them out. I never 
saw them before, although I have 
examined crusts from many holes. 

The fact is there must be a certain 
amount of moisture in the crusts ; if the 
pieces are stone hard as they usually 
are these Scolytids cannot excavate. 
A cavity in this condition does not 
occur very often, and I do not feel sure 
that I shall ever find the like again. It 
is for this reason that I took a good 
supply of this Rhinoceros Scolytid of 
the Giant Cactus. In these or similar 
crusts I find occasionally the small 
Calandrid Apotrepus densicollis^ diffi- 
cult to see in the debris by reason of its 
dark color and rough sculpture. I, 
have the larvae of that also. There is 
finally a small red, hairy Clerid larva 
penetrating these crusts and feeding 
upon the larvae of the Scolytid but I 
have not yet found the imago. 

I find also that the flat Opuntias 
(O. engelmannt) on the hills near the 
giant cacti sometimes have rotten 
hearts in the main stem filled with the 
large Volucella larvae, Belonuchus 
ephippiatus and the Aleocharinae of 
the giant cactus. I even found Holo- 
lepta yucateca in one such stem, and 
perhaps the larger part of this fauna 
may be found in such places. 

Tucson, Ar., Jan. 15, 1897. 

Yesterday the sun came out between 
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clouds, and I seiy.ed the opportunity to 
get up in the hills among the giant 
cactus. I found a mountain side 
covered with cacti of the utmost variety 
vsrith the Giant Cereus by thousands. 
There were, however, few of the latter 
with large cavities, and it was only after 
prolonged search that I found one 
immense fellow the lower three feet of 
which was entirely dead, even the heart 
and all around, but this part was quite 
dry, and the skin hung in patches upon 
the wooden axis. Only a small corner 
was wet and putrescent, and this 
presented in part the usual fauna but 
nothing new. Physeioporus grossulus 
was especially abundant. There was 
one specimen only of Xanthopygus 
cacti^ and of course I secured that. It 
is strange that there were no Rhyncho- 
phora in this stem, and the upper part 
of the latter with three huge branches 
was quite sound and still alive. I saw 
two other plants of the giant cactus still 
standing although quite dead and diy. 
I sifted the debris of one of these in the 
hope of finding Pselaphids but there 
was nothing but a few Poduras and 
Forficulas. There must be a fatal rot, 
which, like a tuberculosis, entering at 
some woodpecker hole lays low these 
giants. Evidently they take years in 
dying. There is a large yellow Polistes 
(Z'. Jiavus Cr.) which hangs its comb 
in some of these cavities, and I find not 
seldom the hibernating wasps. Besides 
the Narnia femorata mentioned before, 
several other large Heteroptera {Sznea 
raptoria^ Diplodus luridus^ Dendro- 
corns contaminatus^ Brochymena ob- 



scura) are found hibernating in these 
cavities and some of these are probably 
feeding on cacti later in the season. I 
also found a colony of termites ( Tttrmes 
flavipes ?) burrowing in the hard crust 
of the cactus in a woodpecker hole. 

Tucson, Ar., April 22, 1897. 

The entire mesa at the foot of the 
Sta. Catalina Mountains near Sabina 
canon, about 18 miles northeast of 
Tucson, is covered for miles and miles 
with immense giant cactus, in one 
unbroken army, as thick as mullein 
stalks in an eastern cattle pasture. 
Out of these thousands of cacti I did 
not discover a single plant that was 
diseased or rotting, and only near the 
camp a few of the trunks had been 
overturned. This seems to me to 
indicate great longevity in the Cereus 
since among so vast an assemblage 
many dead and dying plants would be 
found if their period of life was not a 
long one. Also I think it gives weighty 
evidence as to the correctness of my 
surmise that disease and rot in this plant 
is started chiefly by the disorganization 
produced in the woodpecker holes by 
rain water acting on the dung of 
animals that lodge in these holes. In 
this vast forest of stalwart plants, wood- 
pecker holes are of course comparatively 
rare since the plants outnumber the 
woodpeckers of this region very many 
times. Around Tucson where the cacti 
are far less abundant on the hill sides, a 
great many of the trunks are pierced 
with holes, and a comparatively large 
proportion die of this black rot, which 
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is aggravated by the attacks of insects. 
I have reexamined some of the fallen 
trunks which I visited last January and 
found several that were affected by rot 
and which had been cut down since I 
visited them at that time. The usual 
fauna was there but in less variety than 
I expected to find, and of the rarer 
species I did not observe a single 
specimen. I have reason to believe 
that when this black rot is once started 
it progresses quite rapidly and in the 
case of a fallen trunk it soon completely 
takes possession. On the other hand 
many fallen trunks not afliected by the 
rot remain alive and sound for very 
many months and perhaps for one or 
two years, even if they are cut or split 
badly in falling, as is generally the case 
on stony hillsides. I visited one trunk 
which I myself had cut down in January 
last and which I had chopped and 
hacked into the very heart with a 
hatchet and in numerous places. The 
wounds which I had made and the deep 
splits made by the rocks among which 
the giant trunk had fallen, were all 
scarred over and cicatrized without a 
sign of decay, and not a single insect 
had eflfected an entrance. The flesh 
remained sound and fully alive. 

Tucson, April 29, 1897. 

I examined the other day a big cactus 
trunk which I cut down and thoroughly 
inoculated with cactus rot when I was 
here before. This was the famous 
trunk with a rotten cavity from which 
I got my first introduction to this fauna 
on Christmas day. I found the trunk 



almost entirely consumed by the rot 
with which I had infected it. Other 
trunks which I had cut down about the 
same time without inoculation have not 
rotted and are still sound and green. 
This large rotten trunk is now in excel- 
lent condition and full of insects but 
they are for the most part of the com- 
moner species only. Belonuchus 
ephippiatus was very abundant and 
also the smaller Maseocharas, Holo- 
Icpta yucateca and the Hydrophilids. 
The large Maseochara semivelutina 
was not common as imago but its larva 
was there in considerable numbers. 
It is probable that many other species 
are now in larva also and the imagos 
are not common at this season. I 
found in this trunk, in the half dry 
flesh of the still standing stump, an 
abundance of Apotrepus densicollis^ 
and among them I secured two more 
specimens of tiie new Cossonus ; also 
Alindria teres and Ulosonid margin- 
ata^ and finally a new member of this 
fauna, a small species of Platydema (/\ 
inquilinum Linell) apparently unde- 
scribed and probably identical with the 
species I found in the nests of the 
Dasylirion rat (^Neotoma albiguld). 

Tucson Ar. May 13, 1897. 

Some of the Lampyrid larvae which 
I took in January from old and dry 
trunks of Cercus giganteus and which 
I kept alive ever since are now begin- 
ning to transform to greenish pupae, 
and one of those has disclosed the imago 
which proves to be Lycaina discoi- 
dalis. The other day I found a fresh 
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colony of the larvae in the same trunk 
and also a good series of imngos. 
Some of my larvae kept since January 
have shed so many skins that they are 
now only half the size they were at 
first. While I do not suppose that this 
Lampyrid is absolutely a cactus insect, 
it is as much so as many of the Staphy- 
linidae. As I wrote before I have the 
larvae of Maseochara velutina or opa- 
cella ; they are running free among 
the swarming insects in the rotten pulp, 
and I see no evidence of their inhab- 
iting the puparia of the Volucellas. 

The other day 1 tore to pieces a 
cactus stump that had rotted and dried 
up, and inside I found several cocoons 
of the large weevil Cactophagus validus 
that had no exit holes. I cut into one 
with my knife and found to my great 
surprise not only the chitinous frag- 
ments of the weevil larva but also 
about 90 specimens of a Colydiid beetle 



{Bothrideres cactophagi Sz. n. sp), 
all imagoes and all dead and more or 
less mutilated. Among them were 5 or 
6 skins of a dermestid larva {^Attagenus 
hornii) with a long thin pencil of hairs 
at the tail and long yellowish pubes- 
cence on the sides and beneath. There 
was no trace of the larva of the Both- 
rideres. I found on close inspection 
a small ragged hole at one end of the 
cocoon sufficient to pass out or in a 
Dermestid or Colydiid beetle. Another 
Cactophagus cell opened by mc con- 
tained 55 species of the Bothrideres, a 
third 76 specimens, and still another 
cell contained a dead and moldy larva of 
the Cactophagus and only one dead 
imago of Bothrideres. Not a single 
specimen of Bothrideres in the whole 
lot is perfect. I would like to know 
what these Bothrideres are doing'there 
in such numbers, as if they had been 
caught in a trap and died there. 
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Description of New Species of Coleoptera. 



BY E. A. SCHWARZ. 



Cryptopleurum cerei, n. sp. (family 
Hydrophilidae.) — Broadly oval, convex, 
shining, sparsely pubescent above, piceous 
black, antennae, palpi and legs pale testace- 
ous, elytra either entirely or only at apex 
reddish. Head finely and rather sparsely 
punctulate, second joint of maxillary palpi 
moderately thickened at middle, not inflated. 
Thorax, when viewed from above, with the 
sides not rounded but obliquely narrowing 
from base t6 apex; the inflexed portion 
separated from the dorsal surface by a distinct 
ridge ; angle of the true marginal line slightly 



behind the middle; base not margined; 
surface rather sparsely but evenly and finely 
punctulate, inflexed portion smooth. Elytral 
striae rather fine, not strongly punctured, 
distinctly impressed apically, less distinctly 
so toward the base, the two inner striae very 
fine, very finely punctulate and not impressed 
from the base to the middle; intervals flat, 
sparsely and finely punctulate. Prosternal 
area nearly opaque, moderately finely and 
quite densely punctulate; mesosternal area 
much longer than in C amerira/tum, coarsely 
but not very densely punctate; metasternuiq 
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shining, not impressed, finely and sparsely 
punctulate, sinuous elevated line fine but 
distinct 
Length, 1.6 mm. 

Locality, Tucson, Arizona; type, 
U. S. Nat. Mus. (Collection Hubbard 
& Schwarz). 

Described from two specimens found 
by Mr. H. G. Hubbard on December 
30, 1896 in a decaying Cereus gigan- 
teus. The species is distinguished from 
C minutum by its shining surface, the 
sculpture of the elytra, not inflated 2nd 
palpal joint, sculpture of metasternum 
and other characters. C americanum 
agrees with C cerei in the structure of 
the palpi but differs by the sculpture of 
the elytra and of the underside and by 
its much shorter mesosternal plate. 

Omalium {Pkyllodrefa) cacti n. sp. 
(family Staphylinidae). — Moderately elon- 
gate, parallel, subdepressed, shining, pice- 
ous; mouthparts, antennae, sides of thorax, 
the larger portion of elytra and the legs red- 
dish yellow; pubescence not obvious when 
the insect is viewed from above but quite 
conspicuous upon a lateral view. 

Head as long as wide, slightly convex 
between the eyes, alutaceous, impunctate 
between the frontal impressions which are 
deep and shining, distinctly and sparsely 
punctulate behind, without impressions in 
front of ocelli; tempore not prominent, 
rounded and much shorter than the diameter 
of the eyes; labrum slightly emarginate in 
front; last joint of maxillary palpi fully twice 
the length of the preceding joint; antennae 
slightly longer than head and thorax com- 
bined, with a six-jointed club, but joint 6th 
is much smaller and narrower than joint 7, 
though considerable wider than joint 5 ; joint 
2 slightly longer than wide; joint 3 at base 
narrower than joint 2 and about twice as long 



as wide ; joints 4 and 5 each as long as wide, 
joint 6 decidedly wider than long. Neck 
alutaceous without distinct punctuation. 

Thorax distinctly wider than long; front 
margin truncate and hardly narrower than 
the base ; sides regularly arched, front angles 
obtuse, not prominent, hind angles more 
distinct but likewise obtuse ; a feeble depres- 
sion along the sides in front of the hind 
angles ; surface alutaceous, moderately finely, 
not densely punctate. Scutellum alutaceous 
with a few fine punctures. 

Elytra at base decidedly wider than the 
thorax, distinctly longer than wide and about 
as long as the exposed portion of the abdo- 
men; humeri distinct but rounded; surface 
more shining than the thorax, densely 
punctate, the punctures coarser than those of 
the thorax and more or less distinctly sub- 
seriately arranged ; color reddish yellow with 
the base, the sutural space and the apex 
more or less widely infuscated. Abdomen 
subparallel, above and beneath alutaceous, 
with fine, scattered setigerous punctures. 

Underside of head on each side of the gular 
sutures indistinctly rugose; prosternum 
alutaceous without distinct punctures; meso- 
sternum alutaceous, not carinate; metaster- 
num alutaceous and very sparsely punc- 
tate. Tibiae hairy on outer edge, the 
middle and posterior ones also with a few 
short spines. Fifth joint of hind tarsus 
slightly longer than joints 1-4 combined. 

Length 2.6 — 2.8 mm. 

Locality, Tucson, Arizona ; type, 
U. S. Nat. Mus. (Collection Hubbard 
& Schwarz) . 

Described from many specimens 

found by Mr. H. G. Hubbard December 

25, 1896 in decaying Cereus gigati' 

tens. 

Ephistbmus cactophilus, n. sp. (fam- 
ily Cryptophagidae). — Rather narrowly 
oval, more narrowed behind than in front, 
very coiiTeit sUniiigt pale brownish red. 
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legs and antennae pale. Eljtra beset with 
sparse, extremely short and inconspicuous 
hairs. Head very minutely and sparsely punc- 
tulate; thorax more distinctly but still very 
finely and sparsely punctulate; elytra less 
finely, sparsely punctate. Prosternum 
smooth ; metasternum finely, sparsely punc- 
tulate; abdomen smooth. 
Length, i mm. 

Locality, Tucson, and Sabina Canon 
(foot of Sta. Catalina Mts.), Arizona ; 
type, U. S. Nat. Museum (Collection 
Hubbard & Schwarz) . 

Closely allied to E. apicalis Lee, 
but slightly smaller and less rapidly 
narrowing behind; it differs by its 
uniform pale color, distinct punctuation 
of the upperside and the pubescence of 
the elytra which, however, is barely 
visible under ordinary magnifying 
power. 

I have seen many specimens found 
by Mr. Hubbard in decaying Cereus 
giganteus in December and January, 
and also found it myself under the same 
conditions in April 1898 at Catalina 
Springs, Ar. (foot of Sta. Catalina 
Mts). 

The Florida species mentioned by 
Mr. Hubbard is specifically distinct 
and remains undescribed. 

BoTHRiDBRKS CACTOPHAGi n. sp. (family 
Colydiidae) — Elongate-oblong, brown, not 
densely pubescent. Head and thorax nearly 
opaque, the former densely, moderately 
coarsely punctate. Thorax longer than wide, 
widest shortly behind the front angles, 
which are prominent, hence narrowing to- 
wards the base ; sides slightly arcuate, with 
a tubercle just behind the middle; surface 
coarsely, densely punctate, with two impres- 
sions along the middle : the anterior one 



small, punctiform and sometimes obsolete, 
the posterior one deeper, smooth and shining 
at bottom and connected with the base of the 
thorax by a sharply limited triangular im- 
pression. Elytra somewhat shining, moder- 
ately convex in both sexes, rather finely 
striate, striae finely punctate, interstices 
finely uniseriately punctulate. alternating in 
width, the narrower ones more elevated, 
more pubescent and subcariniform toward 
apex. Prosternum coarsely and deeply 
punctate; abdomen anteriorly very finely 
and sparsely punctulate, toward tip a little 
more coarsely and more densely. 
Length, 2.8 — 5 mm. 

Locality, Tucson, Arizona ; type 
U. S. Nat. Museum (Collection Hub- 
bard & Schwarz) . 

I have seen several hundred speci- 
mens, all of them more or less muti- 
lated. Slightly more elongated than 
either B, montanus ox geminatus and 
distinguished at once by the form of the 
posterior dorsal impression of the tho- 
rax. The species was found by Mr. 
H. G. Hubbard within old cocoons of 
Cactophagus validus and is no doubt 
parasitic in, or predaceous on the larva 
of the Calandrid. 

CossoNUS HUBBARDi, n. Sp. (family Cal- 
andridae) — Form of body slightly less elon- 
gate, and much less shining above, than in 
any of the North American species referred 
to this genus; surface subdepressed (about 
as in C. for//V0/<i), color black, antennae and 
legs red. Beak longer than half the thorax, 
subdepressed, shining, extremely feebly 
dilated apically. the dilated portion longer 
than the basal portion, sparsely finely punc- 
tulate, basal portion coarsely punctate, the 
punctuation extending over the front to the 
hind margin of the eyes; front with a deep, 
oblong fovea extending to the anterior part 
of the vertex which is otherwise smooth, 
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slightly more convex than the front but not 
separated from it; antennae inserted at outer 
fifth of the beak, scape extending slightly 
beyond the hind margin of the eyes, first 
funicular joint about twice as long as wide, 
second joint slightly longer than wide, obcon- 
ical, joints 3-7 transverse, gradually but not 
strongly increasing in width, club large, 
oblong-oval, opaque, pubescent, basal por- 
tion very little smoother than the apical por- 
tion. 

Thorax very little longer than wide, sides 
straight from base to three-fourths of the 
length, then rounded and narrowing, apical 
constriction hardly perceptible ; base sinuate 
each side of a short median lobe ; surface ex- 
tremely coarsely, densely cribrato-punclate, 
the interstices of the punctures broader and 
more shining on the disk than on the sides: 
a distinct depression anterior to the scutellum 
where a shining cariniform elevation may be 
seen, and, in front of this, a larger, equally 
shining rudiment of a smooth median line. 

Elytra at base wider than the thorax, striate, 
the striae extremely coarsely punctate; inter- 
vals narrow, subcostiform, sutural interstice 
behind the scutellum depressed. Prosternum 
and mesosternum very coarsely and densely 
punctate; metasternum and abdomen less 
densely but also coarsely punctate. Front 
tibiae not sinuate at inner edge. 

Length, 3.7-4-8 mm. 

Locality, Tucson, Arizona ; type 
U. S. Nat. Museum (Collection Hub- 
bard & Schwarz"^ . 

I have seen only five specimens of 
this species which is readily known 
from all North American species of this 
genus (including Borophloeus Woll.) 
by its hardly dilated beak and the 
extremely coarse punctuation. It seems 
to be one of the rarest insects peculiar 
to the Giant Cactus. 

Cactopinus, nov.gen. (fiiiniljSciil« 



subfamily Tomicinae) — Body moderately 
slender, head subglobose, retracted into the 
thorax; antennae short, scape slightly 
shorter than the funicle, widening apically, 
convex at outer edge and here furnished with 
a few long setae; funicle 5-jointed; the first 
large, obconical, joints 2-4 small, increasing 
in width, joint 5 closely applied to the club 
and twice as wide as long; club oval, com- 
paratively small, about as long as the funicle, 
sparsely pubescent on both sides and with 
two distinct straight, or nearly straight 
sutures. Clypeus, in the male, armed with a 
long process consisting of two cylindrical 
rods which are laterally connate except near 
the tip where a contraction and separation 
of the rods takes place. 

Prothorax as long as wide or slightly 
longer than wide, rounded at the sides which 
are not margined; disk, in both sexes, with 
a longitudinal, tuberculated and distinctly 
elevated median area which projects beyond 
the base of the thorax as a triangular lobe. 

Elytra with the basal margin not elevated, 
conjointly rounded at tip, surface punctate- 
striate, sutural stria distinctly impressed, 
declivity steep, with the sutural space sul- 
cate. 

Prosternum very short in front of coxae, 
which are nearly contiguous. Abdomen 
horizontal, segments i and 2 of equal length, 
each about as long as segments 3 and 4 com- 
bined. Legs rather short, hairy ; front tibiae 
narrow, very ' little dilated apically, outer 
edge not arcuate, neither denticulate nor 
serrate, slightly sinuate near apex, outer 
apical angle moderately produced laterally, 
terminal mucro straight and moderately 
slender; middle and hind tibiae slightly 
more slender than the anterior tibiae; tarsi 
short, joints 1-3 of equal length, joint 3 not 
dilated, joint 4 distinct, claw joint long and 
slender. 

Cactopinus hubbardi, n. tp. — Elongate- 
oval, usually tubopaques the whole bodj, 
including the Jest« bi 
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antennae and tarsi paler; thorax and elytra 
usually covered with a peculiar incrustation 
(or exudation?).* 

Head differing in sculpture according to 
sex, usually retracted into the thorax to 
beyond the eyes. Thorax about as long as 
wide at the middle; front margin greatly 
arcuate and fringed with short, dense, yellow 
hairs, anterior and posterior angles rounded, 
sides arcuate, base nearly straight; disk at 
middle with a longitudinal, tuberculated area^ 
which, commencing usually some distance 
behind the front margin of the thorax, be- 
comes narrower toward the base, more and 
more abruptedly elevated above the lateral 
parts of the thoracic disk, and finally extends 
beyond the base as a triangular, hood-like 
projection over the scutellum t; sides and 
inflexed flanks of thorax without distinct 
sculpture. 

Elytra about \\ times longer than the 
thorax at middle, punctate-striate, the striae 
feebly impressed, punctures large; interstices 
narrow, convex, very finely uniseriately 
punctured, each with a row of long, erect or 
suberect long hairs, sutural interval gradually 
becoming deeper behind ; declivity steep, 
convex at the sides, sutural interval deeply 
and broadly sulcate and limited externally 

*This incrustation is always present in fully matured 
specimens and completely conceals the sculpture of the 
elytra, except that a few of the longer hairs always remain 
visible ; on the thorax the tubercles of the median elevated 
area are never covered. In the more immature specimens 
the incrustation m less dense, and the above description 
of thoracic and elytral sculpture has been taken from such 
specimens. Upon immersion in chloroform the incrusta- 
tion is dissolved, and the surface of the insect appears to 
be shining with thoracic and elytral sculpture much more 
pronounced. Dr. J. B. Smith writes me that the elytral 
structure indicates the possibility of excretory pores on the 
surface. 

t The amount of individual variation, as exhibited in a 
long series of specimens, regarding the various features of 
this remarkable structure of the thorax is very great, and 
hardly two specimens can be found which precisely agree 
in all structural details. The variations refer more especi- 
ally to the extent of the tuberculated area, the degree of its 
elevation, and to the form and size of the post-basal pro- 
longatioQ. 



by the third interval which becomes carini- 
form and bears a row of five tubercles ; fifth 
interval also with some tubercles; the suture 
itself being elevated at the bottom of the 
sulcus. 

^ . — Front broadly and slightly concave, 
feebly pubescent, not distinctly punctate; 
clypeus armed with a broad and long horn- 
like process, usually as long as or longer 
(very rarely shorter or much shorter) than 
the thorax and which is composed of two 
nearly cylindrical rods which are laterally 
connate and of equal width from the base to 
near the tip. The anterior and posterior 
sides of the horn are shining and more or 
less distinctly tuberculate, the lateral margins 
are densely tuberculate and apparently 
irregularly serrate and furnished with a 
fringe of moderately long hairs. Some 
distance from the tip, each rod is angularly 
contracted laterally, and only the inner half 
of each is prolonged into a shining, cylin- 
drical prong-like process averaging about one- 
eighth the length of the horn. The prongs 
are distinctly separated from each other, and 
the separation often extends more or less 
deeply into the apical portion of the horn. 
The outer truncature at the base of the 
prongs is usually inerm, but in all immature 
specimens, and often also in mature speci- 
mens, it is furnished with a spine-like, 
pointed process, as long or longer than the 
prongs. In some specimens this process is 
dissolved into two or more stift setae. % 

9 — Head unarmed, feebly convex, indis- 
tinctly punctured, covered with short, not 
dense, yellowish pubescence; front with a 
small, shallow impression which is smoother 
than the surrounding space. 
Length, 1.7-2.2 mm. 

Locality, Tucson, Arizona; types, 



t In the living specimens the horn is carried straight 
forward ; m the dead mature specimens, the horn is more 
or less vertical, while in all immature spcdmcw it is 
recurved back over the thonu. 
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U. S. Nat. Mus. (Collection Hubbard 
& Schwarz) . 

I have seen several hundred speci- 
mens, discovered by Mr. H. G. Hub- 
bard in the dry pulp of Cereus gigan- 
teus. All the specimens came from a 
single cavity in a decayed trunk, Decem- 
ber, 1896. 

This singular Scolytid is at once rec- 
ognizable from the structure of the 
thorax and the remarkable cephalic 
armature in the male. Its affinities and 
systematic position have, however, 
remained obscure to me, and the eluci- 
dation of these points must be left for 
future studies.* Its food-habits and 



mode of development also deviate from 
those of other Scolytidae. The dry 
pulp of Cereus giganteus in which 
this species lives is of a very peculiar 
nature and resembles certain species 
of hard Agarics more than a piece of 
wood. This pulp is extremely hard 
and brittle, and having examined seve- 
ral pieces sent me by Mr. Hubbard 
I fail to recogpEiize any regularity or 
system in the borings of the beetle 
and its larva. Imagos, pupae and 
larvae are to be found indiscrimi- 
nately scattered in the irregular cham- 
bers and galleries with which the 
interior of the pulp is honey-combed. 



Classified List of Species Observed by H. G. Hubbard on the 

Giant Cactus. 



BV E. A. SCHWARZ. 



Hymenoftera. 

Polistes flavus Cresson. 

Coleoptera. 

Dact)rIo8ternum. cacti Lee, Pelosoma cap- 
illosum Lee, Megastemum cerei Sz., Tyrus 
elongatus Brend., Trimium puncticolle Lee, 
Eumicrus lucanus Horn, Maseochara semi- 
velutina Solsky, M. spacella Sharp, M. 
puberula Casey, Aphelogossa rufipennis 
Casey, unknown genus of Aleocharinae, 
Hornalota sp. sp., Falagria sp., Oligota n. 
sp., Xanthopygus cacti Horn, Belonuchus 
ephippiatus Say, Xantholinus dimidiatus 
Lee, Lithocharis tabacina Casey, Physeto- 

• Prof. A. D. Hopkins of Morganto%im, W. Va., has 
consented to make a thorough investin^tion of this Scoly- 
tid. He has just now (February 13, 1899) forwarded to 
roe a aeries of careful drawings illustrating the structural 
details of Cactopinus, but I am unwilling to anticipate the 
conclusions derived from his studies. Dr. J. B. Smith 
has also kindly prepared sketches and microscopic slides 
illastrating the mouthparts and other details. 



porus grossulus Lee, Erchomus convexus 
£r., E. punctipennis Lee, Omalium cacti 
Sz., Trichopteryx sp. sp., Ditoma gracilis 
Sharp, D. sulcata Lee, Bothrideres cacto- 
phagi Sz., Ephistemus cactophilus Sz., 
Attagenus hornii Jayne, Hololepta yucateca 
Mars., H. cacti Lee, H. vicina Lee, Pare- 
malus opuntiae Lee, P. consors Lee, P. 
gilensis Lee, Acritus arizonae Horn, Holo- 
paramecus pacificus Lee, Alindria teres 
Melsh., Lycaina discoidalis Horn, Clerid 
larva (not bred), Monilema giganteum Lee, 
Ulosonia marginata Lee, Cynaeus angustus 
Lee, Platydema inquilinum Linell, Cacto- 
phagus validus Lee, Apotrepus densicollis 
Casey, Cossonus hubbardi Sz., Cactopinus 
hubbardi Sz. 

Lepidoptera, 

Melitara fernaldialis Hulst. Larva feed- 
ing on decaying pulp of* the Giant Cactus. 
Imagos were bred by Hubbard and myself 
at Catalina Springs, Ar., in April 1898. 
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DipUra, HtUrafUra, 

Ceratopogon sp., Scatopse sp., Volucella Brochymena obscura H. S., Dcndroconis 

avida O. S., Nerius flavifrons Big., Droso- contominatus Uhler, Narnia fcmorata Stal, 
phila sp., Limosina sp. Sinea raptoria Stal, Diplodus luridus Stal. 

AcarL 
Orthoptera, Gamasidae (two species obtained from 

Spongophora brunneipennis Serv. rotten cactus pulp sent bjr Hubbard to Wash- 

ington). 
Neuroptera . Pseudoscorpionidae. 

Termes flavipes Koll. ? Chelifer n. sp., Chelanops sp. 
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AN INDEX TO STALES GENERA OF ORTHOPTERA. 



BY SAMUEL H. SCUDDER, CAMBRIDGE, MASS. 



Between i860 and 1878, and especi- 
ally during the eight years subsequent 
to 1870, years which witnessed his 
greatest activity in the study of Orthop- 
tera, Stal proposed more than four hun- 
dred generic names for Orthoptera, 
many of them in minor papers now 
difficult to procure. The characters of 
these genera were largely elucidated by 
means of analytical tables, which were 
sometimes repeated in a fuller and more 
definite manner in some subsequent 
publication. To obtain a full knowl- 
edge of his limitations of these genera 
it is often necessary to refer to several 
places, and I therefore prepared for my 
own use and now publish as a conven- 
ience to others the following alpha- 
betical index to these genera. No 
distinction is made between genera and 
subgenera, and the family to which 
each belongs is indicated. 

Not to repeat titles too frequently in 
the index I give first a list of the papers 
in which the genera occur and prefix to 
each a Roman numeral which is used 
to indicate it in the index. These titles 
are arranged chronologically, though it 
should be noted that the last, which 
appeared after Stal's death, was actually 
presented to the Swedish Academy 



more than thrcie months before the one 
which precedes it, which was sooner 
published and to which the posthumous 
paper was in a sense introductory. 
The list contains two papers not quoted 
by Brunner in his Revision du systdme 
des Orthopt^res, and omits one (Re- 
cherches sur la syst^me des Mantides — 
1873) given by him, as it proposes no 
new genera. All the papers were pub- 
lished in Stockholm, and all but the 
first in octavo. 

. Bibliography. 

i. Fregatten Eugenies resa omkring 
Jorden. Insektcr. Orthoptera. i860, 

ii. Orthoptera quaedam africana 
(OfV. vet. akad. forh., 1871, no. 3). 

iii. Orthoptera nova (Ibid., 1873, 
no. 4) . 

iv. RecensioOrthopterorum, I. 1873. 

V. Recensio Orthopterorum, 2. 1874. 

vi. Recherches sur la syst^me des 
Blattaires (Bih. vet. akad. handl., ii, 
no. 13) 1874. 

vii. Recherches sur la systdme des 
Phasmides (Ibid., ii, no. 17) 1875. 

viii. Observations orthopt^rologi- 
ques, [i] (Ibid., iii, no. 14) 1875. 
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jx. RecensioOrthopterorum,3. 1875. 

X. Bidrag till sodra Afrikas Orthop- 
ter fauna (Ofv. vet. akad. f^rh., 1876, 
no. 3) . 

xi. Observations orthopt^rologiques, 

2 (Bih. vet. akad. handl, iv, no. 5) 
1876. 

xii. Sy sterna Mantodeorum (Ibid., 
iv, no. 10) 1877. 

xiii. Orthoptera nova ex insulis 
Phillipinis (Ofv, vet. akad. forh., 1877, 
no. 10) . 

xiv. Systeraa Acrideodeorum, i. 
(Bih. vet. akad. handl.), v, no. 4 1878. 

XV. Observations orthopt^rologiques, 

3 (Ibid.^ V, no. 9) 1878. 

Index. 

Abila (Acrid.) xiv, 21, 56. 
Abisares (Acrid.) xiv, 29. 
Acanthoclonia (Phasm.) vii, 8. 
Acanthoplus (Locust.) iii, 39 ; v, 6, 

22. 

Adimantus (Acrid.) xiv, 38. 

Aegimia (Locust.) v, 21, 46. 

Agathemera (Phasm.) ix, 56, 95. 

Agesander (Acrid.) xiv, 35, 81. 

Alcainenes (Acrid.) xiv, 14, 54. 

Aleuas (Acrid.) xiv, 25, 69. 

Alophonota (Acrid.) iii, 52 ; iv, 29, 
47 ; xiv, 16. 

Althaemenes (Acrid.) xiv, 27. 

Ambivia (Mant.) xii, 82, '^'^, 

Amblycorypha (Locust.) iii, 40; v, 
18, 42. 

Amblytropidia (Acrid.) iv, 93, 107; 

xii 43- 

Amorphoscelis (Mant.) ii, 401 ; xii, 

7>9- 



Amyous (Acrid.) iv, 89, loo. 

Anaua (Acrid.) xiv, 18, 54. 

Anaulacomera (Locust.) iii, 41,43; 
V, 16,' 35. 

Anaxarcha (Mant.) xii, 81, 87. 

Anchiale (Phasm.) ix, 36, 84. 

Ancistrogaster (Forfic.) i, 306. 

Ancylecha (Locust.) xi, 56. 

Annia (Mant.) xii, 10, 15. 

Anniceris (Acrid.) xiv, 37,82. 

Antandrus (Acrid.) xiv, 19. 

Antemna (Mant.) xii, 83, 88. 

Anthermus (Acrid.) xiv, 24, 68. 

Antiphanes (Acrid.) xiv, 35. 

Antiphon (Acrid.) xiv, 20, 55. 

Antissa (Mant.) ii, 400; xii, 81, 87. 

Antistia (Mant.) x, 69; xii, 26,51. 

Aphidna (Locust.) v, 13, 28. 

Arantia (Locust.) v, 10, 25. 

Ardesca (Mant.) xii, 43, 63. 

Arethaea (Locust.) xi, 55. 

Aristia (Acrid.) xi, 54; xiv, 21, 56. 

Ariusia (Mant.) xii, 12, 16. 

Armene (Mant.) xii, 25, 49. 

Arnilia (Acrid.) iv, 42, 85 ; xi, 41 ; 
xiv, 40. 

Arnobia (Locust.) xi, 56. 

Arphax (Phasm.) viii, 14; ix, 37, 84. 

Arphia (Acrid.) iv, 113, 119; xi, 44. 

Arrhidaeus (Phasm.) vii, 15 ; viii, 
16; ix, 40, 85. 

Arria (Mant.) xii, 20, 46. 

Arsacia (Mant.) xii, 70, 75. 

Arulenus (Acrid.) xiii, 55. 

Asprenas (Phasm.) ix, 45, 89. 

Astape (Mant.) xii, 44, 65. 

Aularches (Acrid.) iii, 51 ; iv, 11, iS. 

Autolyca (Phasm.) ix, 56, 95. 

Axylus (Locust.) xiii, 46. 
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Bactrododema (Phasm.) vii, 14; viii, 
i2;ix,32, 82. 

Bantia (Mant.) xii, 44, 64. 

Bermius (Acrid.) xiv, 48, 91. 

Bibracte (Acrid.) xiv, 27, 71. 

Bisanthe (Mant.) x, 72 ; xii, 28, 53. 

Blaptica (Blatt.) vi, 18. 

Bliastes (Locust.) iii, 47, 49 ; v, 65, 
91. 

Bolbe (Mant.) xii, 25, 50. 

Bolivaria (Mant.) xii, 34, 55. 

Bostra (Phasm.) vii, 6, 13 ; ix, 24, 79. 

Brisilis (Locust.) iii, 46; v, 62, 78. 

Burgilis (Locust.) iii, 41 ; v, 9, 25. 

Byrsotria (Blatt.) vi, 18. 

Caedicia (Locust.) v, 12, 27. 

Caeparia (Blatt.) xiii, 37. 

Calinda (Phasm.) ix, 24, 78. 

Callibia (Mant:) xii, 79, 85. 

Callimantis (Mant.) xii, 39, 61. 

Calvisia (Phasm.) ix, 42, 87. 

Camnula (Acrid.) iv, 114, 120; xi, 45. 

Canachus (Phasm.) ix, 47, 90. 

Candaules (Phasm.) ix, 43, 87. 

Candovia (Phasm.) ix, 12, 70. 

Canuleius (Phasm.) ix, 53, 94. 

Carausius (Phasm.) ix, 8, 64. 

Carsula (Acrid.) xiv, 53, 100. 

Carvilia (Mant.) x, 70; xii, 29, 53. 

Caryanda (Acrid.) xiv, 47. 

Catreus (Acrid.) xiv, 15. 

Caulonia (Phasm.) viii, 10; ix, 20, 74. 

Cercina (Acrid.) xiv, 49, 97. 

Cervidia (Acrid.) xiv, 53, 99. 

Charilaus (Acrid.) viii, 26 ; x, 34. 

Charmides (Phasm.) ix, 56. 

Chitoniscus (Phasm.) ix, 62, 105. 

Chroicoptera (Mant.) ii, 393, 400; 
xii, 26, 51. 



Cilnia (Mant.) x, 71 ; xii, 30, 53. 

Cirphis (Blatt.) x, 74. 

Cirphula (Acrid.) iv, 39, 71 ; xiv, 24. 

Cleandrus (Locust.) v, 50, 67. 

Clearidas (Gryll.) x, 64. 

Cleostratus (Acrid.) xiii, 56. 

Clitarchus (Phasm.) viii, 13 ; ix, 34, 
82. 

Clitumnus (Phasm.) viii, 8 ; ix, 9, 66. 

Clonaria (Phasm.) vii, 5, 13; viii, 9; 
ix, 14, 71. 

Clonia (Locust.) v, 104, 117. 

Clonistria (Phasm.) vii, 6, 13 ; viii, 
10; ix, 25, 80. 

Cocconotus (Locust.) iii, 46, 49 ; v 
65,89. 

Coelopterna (Acrid.) iii, 53 ; iv, 145. 

Colpolopha (Acrid.) iii, 52, 53 ; iv, 
28, 45 ; xiv, 14. 

Coptacra (Acrid.) iv, 37, 58 ; xiv, 28. 

Comops (Acrid.) xiv, 40. 

Coscineuta (Acrid.) iv, 33, 52 ; xiv, 

37- 

Cosmorhyssa (Acrid.) iv, 116, 121. 

Cosmozosteria (Blatt.) vi, 13. 

Cranae (Acrid.) xiv, 41, 85. 

Cranistus (Gryll.) i, 315. 

Cratippus (Acrid.) viii, 31 ; xiv, 24. 

Cratylus (Locust.) v, 51, 68. 

Ctenophlebia (Locust.) iii, 41 ; v, 17, 

37- 

Ctyphippus (Acrid.) xi, 26. 

Cutilia (Blatt.) xiii, 36. 

Cyrtilia (Blatt.) vi, n. 

Cyrtotria (Blatt.) ii, 379. 

Damasippus (Phasm.) ix, 60, loi. 

Danuria (Mant) ii, 387, 397 ; xii, 70. 

Dares (Phasm.) ix, 51, 93. 

I^itamet (Phasm.) iz, 511 93. 
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Decidia (Phasm.) ix,57, 96. 

Decimia (Mant.) xii, 84, 91. 

Deiphobe (Mant.) xii, 33, 54. 

Dellia (Acrid.) xiv, 37, 83. 

Demodocus (Acrid.) xiv, 75. 

Demonax (Acrid.) xiv, 35, 80. 

Dicaearchus (Acrid.) xiv, 44, 89. 

Dichroplus (Acrid.) iv, 78 ; xv, 6. 

Digentia (Acrid.) xiv, 47. 

Dinarchus (Locust.) v, 7, 24. 

Diophana (Locust.) viii, 39. 

Diotarus (Acrid.) xiii, 55. 

Diponthus (Acrid.) i, 328; iv, 30, 
47; xi, 37;xiv, 19. 

Dixippus (Phasm.) ix, 9, 66. 

Diyllus (Locust.) viii, 40. 

Donusa (Phasm.) vii, 7, 16; ix, 54, 
94. 

Dorylaea (Blatt.) xiii, 36, 37. 

Ducetia (Locust.) v, 11, 26. 

Duronia (Acrid.) xi, 21. 

Dyme (Phasm.) ix, 24, 77. 

Dysaules (Mant.) xii, 15, 18. 

Echetlus (Phasm.) vii, 6. 

Ecphantus (Acrid.) xiv, 26, 71. 

Egnatius (Acrid.) xi, 25. 

Elaea (Mant.) xii, 22, 48. 

Elaeochlora (Acrid.) iii, 52 ; iv, 28, 
45 ; xiv, 16. 

Elbenia (Locust.) xi, 55, 56. 

Elimaea (Locust.) v, 11, 27. 

Entella (Mant.) xii, 25, 49. 

Entoria (Phasm.) ix, 15, 72. 

Enyalius (Locust.) x, 58. 

Epicharnus (Phasm.) ix, 60. 

Eppia (Locust.) viii, 42. 

Eremoplana (Mant.) ii, 398 ; xii, ^^^ 

54. 

Erianthus (Acrid.) viii, 36; x, 55. 



Erucius (Acrid.) viii, 36 ; x, 55. 
Eunapius (Acrid.) xi, 30. 
Eurycorypha (Locust.) iii, 40, 43 ; v, 

i7» 39- 
Eurycotis (Blatt.) vi, 13. 

Euryphymus (Acrid.) iv, 72; x, 40; 
xiv, 30. 

Euthymia (Acrid.) viii, 29 ; xiv, 45, 90. 

Euthynous (Acrid.) xiii, 53. 

Frontinus (Locust.) v, 20, 46. 

Fulcinia (Mant.) xii, 27, 52. 

Furnia (Locust.) xi, 57. 

Galepsus (Mant.) x,68; xii, 13,17. 

Galinthias (Mant.) xii, 79, 86. 

Gerenia (Acrid.) xiv, 28, 73. 

Gergis (Acrid.) viii, 29; xiv, 37. 

Gesonia (Acrid.) xiv, 47. 

Goniaea (Acrid.) iv, 35, 56 ; xiv, 23, 
62. 

Gonyacantha (Acrid.) iv, 43 ; xiv, 52. 

Gratidia (Phasm.) ix, 14, 70. 

Gyrtone (Acrid.) viii, 25. 

Hapalomantis (Mant.) ii, 392, 400; 
xii, 25, 50. 

Hapalopeza (Mant.) xii, 23, 48. 

Helvia (Mant.) xii, 80, 86. 

Hermagoras (Phasm.) ix, 8. 

Hermarchus (Phasm.) viii, 17; ix, 

45» ^9- 

Hermistria (Acrid.) iv, 33, 52. 

Heteropternis (Acrid.) iv, 117, 128. 

Hirtuleius (Phasm.) ix, 29,81. 

Hisychius (Acrid.) xiv, 44, 89. 

Holochlora (Locust.) iii, 42, 43 ; v, 

i7» 38; xi, 55. 

Homalodemas (Blatt.) ii, 381. 

Homalosilpha (Blatt.) vi, 13 ; xiii, 36. 

Hoploclonia (Phasm.) vii, 8 ; viii, 18 ; 
ix, 50, 92. 
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Hoplocorypha (Mant.) ii, 388, 398 ; 

xii, 3i» 54- 

Hoplolopha (Acrid.) x, 36. 

Hormilia (Locust.) iii, 41 ; v, 13, 28. 

Hostilia (Blatt.) ii, 380. 

Hypnorna (Blatt.) i, 312. 

Hyrtacus (Phasm.) viii, 8 ; ix, 10, 67. 

Hysia (Acrid.) viii, 30 ; xiv, 44. 

Isagoras (Phasm.) ix, 59, 98. 

Ischnacrida (Acrid.) iii, 53 ; iv, 44, 
87 ; xiv, 52. 

Ischnomantis (Mant.) ii, 389, 398 ; 
xii, 32, 54. 

Ischnomela (Locust.) iii, 47, 49 ; v, 
66, 93. 

Lamachus (Phasm.) xiii, 41. 

Lamponius (Phasm.) ix, 19, 74. 

Latindia (Blatt.) i, 311. 

Lebinthus (Gryll.) xiii, 50. 

Lentula (Acrid.) xiv, 45, 90. 

Leocrates (Phasm.) ix, 48. 

Leosthenes (Phasm.) ix, 60, 102. 

Leptotettix (Locust.) iii, 47 ; v, 66, 
92. 

Leptysma (Acrid.) iv, 42, 85 ; xi, 41 ; 
xiv, 40. 

Libethra (Phasm.) ix, 20, 74. 

Ligaria (Mant.) xii, 25, 50. 

Lilaea (Acrid.) viii, 33. 

Liosilpha (Blatt.) vi, 10. 

Liparoscelis (Locust.) iii, 47, 49 ; v, 

64,85- 

Loryma (Acrid.) xiv, 49. 

Lucretilis (Acrid.) xiv, 41, 85. 

Lygdamia (Mant.) xii, 14, 17. 

Macella (Phasm.) ix, 13, 70. 

Machaeridia (Acrid.) iv, 90, 100. 

Macynia (Phasm.) ix, 62, 102. 

Manduria (Phasm.) xiii, 40. 



Mastusia (Acrid.) xiv, 39, 84. 
Maura (Acrid.) iii, 51 ; iv, 12, 19. 
Maxentius (Locust.) x, 63 ; xi, 53. 
Mazaea (Acrid.; xi, 54; xiv, 12. 
Medaura (Phasm.) ix, 69. 
Melanoplus (Acrid.) iv, 79; xi, 17; 
XV, 13. 

Melanosilpha (Blatt.) ii, 378. 
Melanozosteria (Blatt.) vi, 13. 
Melestora (Blatt.) i, 311. 
Melidia (Locust.) x, 60. 
Menexenus (Phasm.) ix, 18, 73. 
Mermiria (Acrid.) iv, 90, 102 ; xi, 42. 
Mesambria (Acrid.) xiv, 28, 72. 
Mesopedes (Locust.) xi, 50. 
Mestra (Acrid.) xiii, 52. 
Metapa (Acrid.) xiv, 51, 97. 
Methana (Blatt.) xiii, 36. 
Methone (Acrid.) viii, 34. 
Metilia (Mant.) xii, 84, 89. 
Metioche (Gryll.) xiii, 48. 
Mezentia (Acrid.) xiv, 43, 88. 
Mimnermus (Locust.) xi, 52. 
Mirollia (Locust.) iii, 42; v, 12, 27. 
Misythus (Acrid.) xiii, 54. 
Mithrenes (Phasm.) xiii, 39. 
Mnesarchus (Acrid.) xiii, 55. 
Mnesibulus (Gryll.) xiii, 50, 51. 
Mnesicles (Acrid.) xiii, 54. 
Mnesilochus (Phasm.) xiii, 39. 
Molytria (Blatt.) vi, 12. 
Monistria C Acrid.) iii, 50; iv, 10, 16. 
Moristus (Locust.) iii, 47; v, 67,95. 
Morsimus (Locust.) xiii, 44. 
Munatia (Acrid.) viii, 28; xiv, 15. 
Munda (Gryll.) xiii, 50, 51. 
Musonia (Mant.) xii, 45, 65. 
Mustius (Locust.) v, 50, 67. 
Myrcinus (Mant.) xii, 21, 46. 
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Myronides (Phasm.) ix, 8, 63. 
Nasidius (Locust.) xi, 51. 
Nautia (Acrid.) xiv, 42, 87. 
Neanthes (Phasm.) ix, 45, 90. 
Neocles (Phasm.) ix, 59. 
Nicarchus (Acrid.) xiv, 34, 78. 
Nisibis (Blatt.) xiii, 34. 
Nuceria (Acrid.) xiv, 23,61. 
Obrimus (Phasm.) ix, 49, 92. 
Ochrilidia (Acrid.) iv, 92, 104; iA^ 22. 
Ochrophlebia (Acrid.) iv, 10, 14. 
Olcinia (Locust.) xiii, 45. 
Oncerocorypha (Blatt.) ii, 378. 
Oncolopha (Acrid.) iv, 30, 47 ; xiv, 



20. 



Onomarchus (Locust.) v, 51, 68. 
Onosandrus (Locust.) xi, 51. 
Orbillus (Acrid.) iv, 37, 71; xiv, 29. 
Orchamus (Acrid.) xi, 30. 
Orobia (Phasm.) vii, 16; viii, 18; ix, 

54,95- 

Orphula (Acrid.) iv, 105 ; xi, 42. 

Orxines (Phasm.) ix, 43, 87. 

Osmilia (Acrid.) iv, 68 ; xiv, 33. 

Oxyartes (Phasm.) ix, 18, 73. 

Oxyblepta (Acrid.) iv, 84. 

Oxyprora (Locust.) iii, 50; v, 98, 106. 

Oxyrrhepes (Acrid.) iii, 53; iv, 40, 

79; xiv, 51. 

Parmilis (Acrid.) iv, 21 ; x, 35. 

Parysatis (Locust.) v, 57, 74. 

Patiscus (Gryll.) xiii, 51. 

Pentacantha (Mant.) ii, 400. 

Periphetes (Phasm.) xiii, 40. 

Peucestes (Locust.) v, 20, 45. 

Phaeoparia (Acrid.) iv, 36, 56 ; xiv, 

21, 57- 

Phalces (Phasm.) ix, 62, 102. 

Phaloria (Gryll.) xiii, 49. 



Phanocles (Phasm.) iz, 28, 81. 

Pharnacia (Phasm.) xiii, 40. 

PhemoDoe (Acrid.) xiv, 41, 86. 

Philophyllia (Locust.) iii, 40, 42 ; v, 
18, 42. 

Phisis (Locust.) i, 324. 

Phloeoba (Acrid.) i, 340; iv, 92, 107 ; 
xi, 21. 

Phlugis (Locust) i, 324. 

Pbocylides (Phasm.) ix, 57, 96. 

Phoetalia (Blatt.) vi, 17. 

Phraortes (Phasm.) ix, 8, 64. 

Phrixa (Locust.) v, 16, 36. 

Phryganistria (Phasm.) vii, 14; viii, 
7 ; ix, 6, 63. 

Phthersigena (Mant.) ii, 400; xii, 8. 

Phygela (Locust.) xi, 56, 57. 

Phyllomimus (Locust) iii, 44, 48 ; v, 
52, 69. 

Phyllostachys (Locust) iii, 45, 48 ; v, 
61, 76. 

Plagiopleura (Locust) iii, 41, 42 ; v, 

»5> 30- 
Plagioptera (Locust) iii, 41, 43; v, 

16, 33- 

Plangia (Locust) iii, 40 ; v, 18, 42. 
Planudes (Phasm.) iz, 59^ 98. 
Pleminia (Locust.) v, 61, 77. 
Pnorisa (Acrid.) i, 341 ; iv, 93, 107 ; 

X, 47- 

Peociloderrhis (Blatt.) vi, 12. 
Polichne (Locust.) v, 13, 28. 
PoUusca (Blatt) ii, 381. 
Polysarchus (Acrid.) xiv, 34. 
Pompholyx (Acrid.) iv, 137, 144. 
Popa (Mant) ii, 386, 397 ; xii, 70. 
Posidippus (Locust.) v, 20, 45. 
Praxilla (Acrid.) xiv, 49, 95. 
Prexaspes (Phasm.) ix, 59, 98. 
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Primnia (Acrid.) iv, 94, 113. 

Prionacris (Acrid.) ziv, 19, 55. 

Prionidia (Acrid.) iv, 116, 127. 

Prionolopha (Acrid.) iv, 27, 44; ziv, 
14. 

Procolpia (Acrid.) iii, 52 ; iv, 28, 45 ; 
xiv, 15. 

Proctolabus (Acrid.) xiv, 36. 

Promachus (Phasm.) viii, 9; ix, 17, 

73- 

Protomachus (Acrid.) zi, 53. 

Psinidia (Acrid.) iv, 117, 133 ; zi, 46. 

Psyra (Locust.) xi, 55, 56. 

Pycnodictya (Acrid.) iv, 116, 121. 

Pylaemenes (Phasm.) ix, 51, 93. 

P3rrgocorypha (Locust.) iii, 50; v, 
98, 107. 

Pyrgocotis (Mant.) xii, 14, 17. 

Pyrrhida (Locust.) iii, 41 ; v, ix, 26. 

Quilta (Acrid.) i, 337; iv, 41, 80; 
odv, 46. 

Racilia (Acrid.) xiv, 48, 94. 

Rhytidochrota (Acrid.) iv, 35, 54; 

»v, 34, 75- 

Rubellia (Acrid.) viii, 24. 

Rupilius (Gryll.) x, 65. 

Sadyattes (Phasm.) ix, 44, 88. 

Salganea (Blatt.) xiii, 37. 

Sathrophyllia (Locust.) v, 54, 70. 

Schistocerca (Acrid.) iv, 64; xi, 119 

40. 

Scopiorus (Locust.) iii, 45, 48 ; v, 58, 

74 ; viii, 39. 

Scudderia (Locust.) iii, 41 ; v, 14, 30. 
Scyllina (Acrid.) iv, 94, 112 ; xi, 43. 
Sedulia (Acrid.) xiv, 28. 
Segestes (Locust.) xiii, 45. 
Sermyle (Phasm.) ix, 23, 76. 
Sibylla (Mant.) ii, 384 ; xii, 20. 



Sinipta (Acrid.) i, 341 ; iv, 91, 103. 
Sitalces (Acrid.) xv, 16. 
Solygia (Mant.) xii, 32, 54. 
Sosibta (Phasm.) ix, 42, 87. 
Spartolus (Acrid.) xiii, 56. 
Sphendale (Mant.) xii, 34, 55. 
Sphodromantis (Mant.) ii, 390, 399 ; 

»"» 57- 

Sphodromerus (Acrid.) iv, 72; xi, 12. 

Sphodropoda (Mant.) ii,399; ^> 5^* 

Statilia (Mant.) xii, 36, 55. 

Stenopola (Acrid.) iv, 42, 83 ; xiv, 39. 

Stenotettix (Locust) iii, 47, 50; v, 
66, 94. 

Stheneboea (Phasm.) viii, 8; ix, xo, 
68. 

Stilpnochlora (Locust.) iii, 40; v, 

i9» 44- 

Stratocles (Phasm.) ix, 57, 96. 

Strophia (Gryll.) xiii, 49. 

Stropis (Acrid.) iv, 69 ; xiv, 23, 65. 

Subria (Locust.) v, loi, 114. 

Syrbula (Acrid.) iv, 90, 102; xi, 43. 

Taeniophora (Acrid.) iv, 34, 53 ; xiv, 
42, 88. 

Taeniopoda (Acrid.) iv, 32, 50; xi, 
38; xiv, 17. 

Tanusia (Locust.) v, 57, 73. 

Taphronota (Acrid.) iii, 5 1 ; iv, 1 1, 19. 

Tarphe (Locust.) v, 54, 72. 

Tauchira (Acrid.) xiv, 48. 

Teleutias (Locust.) v, 65, 88. 

Termera (Locust.) v, 54, 72. 

Terpandrus (Locust.) v, 103, 117, 

Terpnistria (Locust.) iii, 42 ; v, 12, 

27- 
Tetragonomera (Locust.) v, 60, 76. 

Tetrataenia (Acrid.) iv, 34, 53 ; xiv, 
39- 
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Teuthras (Locust.) v, 102, 116. 

Theopompa (Mant.) xii, 22, 47. 

Theramenes (Phasm.) ix, 46. 

Thericles (Acrid.) viii, 35 ; x, 55. 

Thesprotia (Mant.) xii, 45, 67. 

Theudoria (Locust.) v, 15, 30. 

Thrasyllus (Phasm.) xiii, 41. 

Thysdrus (Locust.) v, 102, 116. 

Timanthes (Locust.) xiii, 45. 

Tinaria (Acrid.) i, 338; iv, 94, 113. 

Tisamenus (Phasm.) ix, 50, 92. 

Tithrone (Mant.) xii, 42, 62. 

Trachyte ttix (Acrid.) x, 57. 

Traulia (Acrid.) iv, 37, 58 ; xiv, 28, 
72. 

Tremellia (Gryll.) xiii, 49. 

Trichocoma (Blatt.) ii, 379. 

Trichotettix (Locust.) iii, 47, 49 ; v, 
64, 87. 

Trigonocorypha (Locust.) iii, 39; v, 

i9> 43- 



Trigonophymus (Acrid.) iv, 77 ; rv, 6. 
Trilophidia (Acrid.) iv, 117, 13 !• 
Trimerotropis (Acrid.) iv, 118, 134; 
xi, 46. 

Tristria (Acrid.) iv, 40, 80 ; xiv, 50, 
Tropidomantis (Mant.) xii, 26, 51. 
Tropidopola (Acrid.) iv, 43, 86 ; xiv, 

SI- 
Turpilia (Locust.) v, 16, 31. 

Tylotropidius (Acrid.) iv, 74; xiv, 50. 

Urnisa (Acrid.) i, 344. 

Vescelia (Gryll.) xiii, 49. 

Vestria (Locust.) v, 97, 105. 

Vetilia (Phasm.) ix, 36, 84. 

Vilema (Acrid.) iv, 38, 71; xiv, 22, 

61. 

Xenippa (Acrid.) xiv, 52, 98. 

Zonioploca (Blatt.) vi, 13. 

Zoniopoda (Acrid.) iv, 32, 51; xiv, 

17- 
Zonocerus (Acrid.) iii, 51 ; iv, 10, i6» 
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